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(57) Abstract 

PURPOSE: To surely stabilize a turning behavior of a 
vehicle by arranging a counter steering detecting means, 
which detects a counter steering condition of the 
vehicle so as to output its detection signal, and a 
regulating means/ which regulates increase of a rear 
wheel braking force when the detection signal is 
outputted. 

CONSTITUTION: Under a counter steering ciondition, 
increase in a braking pressure for a right rear wheel is 
prohibited. That is, an input condition for an AND 
circuit 97 is satisfied in a setting unit 94 when a 
value of a counter steering flag is set to 1 , and from 
the AND circuit 97, a pressure increase prohibiting flag 
F w (i) is fed to a switch 91. Therefore, a pulse width 
Wp| 8 (4) for the right rear wheel in a pressure 
increasing mode is forcibly changed. As a result a 
braking pressure for the right rear wheel RWR is not 
increased when the pulse width Wpj 8 (4) in the yaw 
moment control is preferentially outputted as a pulse 
width via a control signal selecting unit, even if ABS 
control is operated. 
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1 

^ -r & # 9 > ^ x ^ <h . 

mm<Dmmmmmmi. io 

«w#Rtt. «rBB«m«^om**stt. tfFfBt*n»j©?£ 
^T©$flKj^ifja^^$ij-r * z. t &&wl £.-$ %mim. i 

;wD/N>H;wA*«wr*A>H;uft-fc>u-t. *i&© 20 

X U y ^**a«C)SSHfC*-5ji«SllS!iKFlC«ttffB3- 
U-f h-fe>-tJ-tDtB^trS-r5"t^T*:i^(DS£i5i^(S]S:^m-r 

m<mst-wim \z \wm>\ > k >-y-©tua 

[»#K4] mmzlZT Kt/U-^ttWS 
3 — U"f h^tBf -53 — U"f b-fe>itt, $iOXr 

k*:?*. ^twoiSEiHi^reis-tn-tniftiu-r-siaiiHittHi 
fit, WEffiiHittm#atcT«iai*nfc«Eig*i6j*^ 

-SfT^-gxh^. #^>*x^7tt<fg£^t-f!fB^tmi 
8^ra*iiiq<at£l§llM»&1K. 40 

BufB«©lf©tt, mrfB^ r >>^X^7^{l}f ©Rt/HuIB 

fE#®nfteiaif gA^^ajm^ *^n-?tis^Sf o /t <t 
'&mfflmj]<nmm&mm-r2> z. t &<&®£-fz>m 

&m 1 l£KttG!>*ffi<Z>£lall&lff £B. 
[Iit*17] HufB3-qE-^>h^%^^-B-^)%±f 

S3-W h<!:*i^©Sl3-U-f hiKDffloa-ls^ h 50 



2 

i i:£tta*iag<z)j£iEifM0&B. 
[0 0 0 1] 

itz&mofemmM&^zmTZo 

[0 0 0 2] 

mmwtm] -©8©ffiiiHi$ffiSBtt. mtummw- 

3- 1 1 2 7 5 5#&$gC|18^£*lT^5. d©£r»l© 
ffielelftWSSte. ffiElsJIfiS. «Oli3-W h<h*3 
ht©IH©3-K HHai:«^*. £;&*$&© 

3— ^Er— ^> F£r5S£3-&T» -^©§^3-^-^ > b 

*»-5«fc'5fc:uTt>-s. -tnst. <&%i<DMiaimmmwi\z 

1EIh1B#. *Mtc43^5 3— ^E— ^> h©ig^FS 
[0 0 0 3] 

fc&ffl©JSEIIJfWfflgfifr&^T«, faJIMSIsmt. iSPo© 
z.<Dtztb, t>'y>$'X7 L 7Vim-C\ t&i&ifcffllzM 

mt3m^A.^<^<Dumtj^mM^tix%. -^© 
^— ;*>h©fS£©tttt£fc©<tte&e>&v>u. 

[0 0 0 4] £©389!tt, J3ELfc*«»::Xr?l*T&S 

PS©ieia«i«i««*s«-rac4:fc**. 

[0 0 0 5] 

©*ffi©i£@»gBic£-3TMj&;*n. §it#J3j l ©i£ 
[elfiifflSBte. ±iztiLfc^"f ^©ffiElHlftiJP^SICii^ 
X. #ffi©#^>^X^7ttiig£mfJU -?-©#itti<i^§ 

[0 0 0 6] lf*^2©fi||5|«ffll^SlCi5tiT. *(S5IC 

*^>^7^7#aA^©^UifS^©ai^^§tj-T. ft 
©ii»0 S««t S fc ©^ o T H 
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[0007] $m^3<Dm^\mmmm(Dm^. 3.— ^e- 

itif £3 — l/-f h-tr>1t<h. $i©7f7'J>^A>F 
[0 0 0 8] IS^4c7)^[Hl^JfflI^^ y>^x + ^ 10 

^yu-^mmmmmK^^nx^^mizmm^ 

[0009] if (DmmmmgiWte. mm<D7, u * 
[0010] mim7 (Dmumm^mcDm^. ^mizs 30 

[0011] 

[fWfl] 2a>SSEIlHWWS«^cfcn«, fflttte 

^-'j>^7*— ^*ftr*c:ttta^. ^(Dm^\z 40 
[0012] m3mz<DWmmmmm\z&n&, *><y> 

»**«ifc)>Sft. #*(c^«:3-^E-^>h^^f 
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[0 0 13] fflf*3R5<DffiElHlttffllgHfCintf, *i^<© 
[0 0 14] 

rA^©77^yU >^1 £HSATi59, vx^y'J > 
^ 1 2 ^LTy'l/-^^ 

tt u -if —/1 4 \z^n^nmn $nt^§ — c n & cd 

EE**^e«^-f >^U-+fK5, 6^ItfTl^o 
[0 0 15] ^>7l/-+fB5, 6«ffi^7h 
(HU) 7|*l£M£>\ fit, ;me>*-r>:/u-=Mi 

g§5, 6 tt-»©»K^i/-*f »c^n€n»«$n 

U-*fB6*6©»S7l/-+f»l 0, 1 Ifcfcfnffi 
l6FWR&tf£«|tRWL(D3jN-f— + 

[0 0 16] &M7l/-^8, 9, 10, 111: 

2 tKDmiZteZfntf—: >B~r)i>n)i>y 
(pv) #*n*n^»snTv*«. M7i/-*fgg 

8, 9ffl(C^^T. t<D— tt<Dmm&\Z J Z<DlhUrt)l''7 

0. #e:7V-=*e»i 0, 1 miiiw^ 

*<0— #<0««#<DffiP/W:7l 3 3&«B5D«»1 5*^ 
R«mPA;i/^<z>HEB^<tOI&#T*^<k^«»*n 

[o 0 1 7] >yu-^gS5, 6<D-en-rn(c« 

^CDj&*Kltf >^ 1 6, 1 7<DP±tBP^it#^LT 

gi^nr^D, ^ne>*>yi6, i7«^acr>^E— 

^ 1 8l:I«Snt^5. 1 6, 17 CD® 

^ii*PttiS!ih#S:^LTR0SKl 4, 1 SK^n-^ 

#>yi 6, 1 7t©»«jS[J:Dfc±flKa»(3«a8 
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frfrbfeZtiy b*7/Vl>7 1 9, 2 OA^#SftTfe 

h*7/^yazyh (CVU) 2 2«LTt^o 
[0 0 1 8] mf^LfcAP&^aiPA^yi 2, 13* 
*yh*7A^19, 2 0, i-^18ft tt 

fitW^yh (ecu) 2 3l:lIWl:M$nT^ 
So «fct)l¥L<^ ECU2 3H ^^P^Pt7 
U\ RAM, ROM&£0>iEttg«. A*M> 
^-7x-X/4^e,M$nT^f9> A;^12, 1 
3, 19, 2 0Stf : E-^18tt[ljM>i'7x^{: 

[0 0 19] — ECU 2 3cDA^-f >^^x— X(C 

SilT^S. HI (C^t^T^H^cD^^t), 

^-^1 8iECU2 3t©|B©«W»tfIinEa*-fe> 

•y- 2 5 £ecu2 3 £<Dm<Dmwtfc^m2tvx:\,*z>o w 

iZ. 0 2 i3$nxi^ J; 3 CE CU 2 3 (DA^-f >^ 

yji—x\z\Z, JMftjg-tr>-tf-2 4 J Pistifcmm*iz> J #2 5 
£k9V\z, /\> K;kft-fe>1t2 6. ^¥)VX hu— /7-tr> 
1*2 7, SumGir>1t2 8, tttG-fe>-tf-2 9R(^3- U 

[0 0 2 0] /\>H^ir>it2 6WM<Z)Xf7U> 

hn-^-tr>1t2 7te:/l/-^r$OU3(£^^ 

Gi3>-^2 8 , 29 «*M«)fl9a*rpjay«*[6itcf^ffl 

[0 0 2 1] ECU 2 3te±^<7)#«^>1t<£ir>+Hi 
^■^S^ffl^CO#Mjl»l*JffllHt¥(,\ HU7fttfCV 
C2 0<&f^£ffl»-rs. *i«a»tt«lci:UTtt. i2 
ECU2 30yD7^W:^nti^i:^(:, # 
i^felimc 3 — ^B— *>hfWfflK b^Pzs 
3>3>hO-jI/ (TCL) Mft 7>« + y K^I/ 

(abs) mn. Hu^$9»^ia^s«a?/j:£^s 

So 

[0 0 2 2] H3*#It^t, ECU2 3£>«#g<Z)? 

t 3 -^e- * > h mffl\zMm[.fc.mm&& k> m l < * 

^ECU2 3CM^<h, ECU 2 3 teil >1tft^ 
l:7^MMI (^3C0^n^^3 2) SrJg-r. ClilT 



6 

[0023] yj)i?mm&fr<D±>y-m^ ip^> # 
«unasGx(waGx) , mmstGy («Gy> aixa 
it, £ n s -t y-y-m^ \zm-3\, ^^mcomm^m^ 

ttiZtlZ Ut7^S 2) o 
10 [0 0 2 4] ft*, Xr^^S 1 K*l>T, jMSSVw 

OT'»t)T, i tt-£-<0iMftS:4#^r£ l^b4^-ei» 
i = 1 «fcfl9«i. i=2B**»l. i 
= 3ttfc«lft. i =4tt*»*l**-r. &*3* £t»<D# 

Xf^yS 2<Dmfffc J t<Dmnffl3 4, 3 6 
mfM^nt^D, Si3S8B3 4-C«**ftjiVw 

©a»ttiB39«jmjan, ^lt, sias3 6t^>K 

[0 0 2 5] : *M<BiISM#ffi : 
&Vw(i) 4««a©*li3«Vw«cR3esn*. &*3, *M 

30 mmmm \z$>% t^sMtw^r s y 3 <d 

[0 0 2 6] ijLfcm : SW«lVsl:»UT, 

^m^mm^iz^m^copq^mmcDmmmBcummm 
iffii, fit, z.<D&fommtz&^T$Lfcmm&&: 

AVif. AVir^tl^n^T^^tlSo 
40 [0 0 2 7] AVif=r XTf 
AVir=rXTr 

HAViaH *STg$n§o 
AVia^rX (Tf + Tr) /2 

3tLfc»^»c, *«Rtffe«0)W»lfcma)aiKJtRvr. 

r v 1 te^-c^nst s n s o 

[0 0 2 8] Rvr=cos(5) 
50 Rvl^=cos(a) 
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«oT, £*fci6lto6r«r«*ftPfla«itRvttcos(5)T 
St^Wt^o ft*. ±5£*. dtzmffi&ft (A> 

[0 0 2 9] ±Stt*e«aa*lKi£P* (<t0 

Vbm^30km/hCD±§^ Rv= 1 
VbrnOOkm/htf)*^ Rv=cos(<5) 

[0030] mm^mmmmm <ff» t& 
s^¥^n*ftaftiSAyia<oi/2t, wemnmm 

[0 0 3 1] 

Vcgo= (Vs-A Via/2)- X (1+ (1/Rv) /2 

Via£>l/2£. ffir#tt-C<OjSSi:a^-rcDMSih(DiS 

VcgOSrTSto* £ <h^-e^^o 

[0 0 3 2] 30 
VcgO= (Vs-AVia/2) X (l+Rv) /2 

S^*ffiVcg0tt7>f ;i/^jffla (fc=6Hz)t£«i;r) 

a«LT2 0«i3asnTa-i>ia«vcg (=lpf clpf (vc 
go) ) ifi%*>nz>. ft*. mfomm.vcz<D%&\z$>ti 

0 . W»«f T » £ *W§* l:SLT ttfflfSB L fc :/ 

[0 0 3 3] ffl«, S^3SSVcgtt*ftjSSVb^— S 
"T^ODX*. *flcj«Vb^>4«iL^a[Vcg*«KSSn-&. 
1(1%, *fr3SVbteii», TSKcfcDffUi^ns. 
Vb=Vcg 40 

*qs**|j«VsS:*rr*aS{*tt*«Py 
^flgfttcRSO. ^-©a«*|iJc»LTfcABSIHW^H 

[0034] ^-na, z.<D^t±&M\z^z>£. ig-wm 

«Vstt»»Gxtat?€T. JWTC0^gi^frT'fi,L>SSV 

T«^^n^>o iWKW^ttSrGxstUfc*^ dVcg/d 
t^Gxs<Dt»cJga<5 OmsecttttLTl^^ Xte. dVcg 50 
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3**vcg*6»inLT«jean*. 

[0 0 3 5] d£T\ »*PJje«GxsttTiC»CJ:OB3e 

Gxs=- ( I Gx I +0. 2) fiU -1.4g^Gxs^ -0. 
35 g 

Vb=Vbm- AG 

Vbmtt#«*ft=*««fc $ n-5 ffif Jig LT* 

[0 0 3 6] AG- ( I Gx | 4-0. 15) fiU -1. 2g 
^AG^ -0. 3g 

v b^ii^ag v cg*> *> &m l $nti^ 

-t<Dm-t^VcgJct6»TS*fl=, 
Vcg>Vbra 

X'Jy^:*!:, KttlL,fc*#avb^»U, Su2!L 
^c^rt^fi^SlVia^^M^^^kRvcDffilE^ 

r (i) SSfflT^o 
[0 0 3 7] 

Vr(i)=Vbx2/ (l+Rv) + (or-) Via/2 

^z^\ ±tt % m2^(DiEMm^zmL. mmnfi^m 
m<om^ ^m<DmmmzMft^rcmm^miiimm^i: 
tt (+) . rt«©w««©w««ifc#rt>Lfc#Ba*itfi: 
<-) ^fto. cnc^i, #Ma*fej£[ej<£> 

[0 0 3 8] fit, §*H07'J7y*Sl(i)ttTa 

^.fcoiwisnfc*. ^(DWthm^y^j^mm (fc=i 
OHz) Ltssns, 

S 10 (i) = (Vr(i)-Vw(i)) /Vr(i) 
Sl(i)=LPF (S10(i)) 

ft*. S10(i)«^^;i/^jaiSSu<^^U^y^^LT 
[0 0 3 9] U y 7&mm : #»0J65e® 

r = d/3 (=/3g) + a> 0g; ALvtU^r/A 

[0 0 4 0] Gy=VXco 
Vb=VXcos (0g) =V 

d 0O=r-Gy/Vb 

c=2Hz) -r^c^c^o. *sc^*rct-5(cfii^u^ 

^Md /3#*§£>n<5o 



$#IID¥08-3 10363 



9 

[0 0 4 1 ] d /3=LPF (d 00) 

d ^lEft^T^;*^:/ 7 (us) fflS*tiE, >j-— 
7 (os) fljTftt-rsfcft. *fls©*SEig«F^e, jf 

ttJL&a^XUy^ftjiftd/S^ (-) £5111* U -t© 

[0 0 4 2] Sfc, #M<B<B;3£ffl> ip%, Vb<10km/h 

itTSfc*, «^UtyyA3MEdi3©3IWHtaijl:U 
tO*M'Jy^»d 0£O£-fSo 10 

[0043] ^ct, A>K;ufla^*<t^i;fc»'& 
toa> Fjunmmoafc. a> fjim e <oscft*** 

n+4£TA>F;WS0)&*A 0 (n+4) fctt^fcLfcchTS 
RpSlJn+4T?<D/\>K;Uftaffi0aO(n+4)tt, ^cSCtcJ: 

offaisn^o 20 

[0 0 44] (9 aO (n+4) = A 6 (n+4) / ( 4 x T) 

— j6t, yN>K;i/ft0©^<b*%iittiRTtt, a> 

FJlMmm 6 att, A> H;UA 0 L&RfC!) 

£ffc#fttH— :£ftK:A> K^e^i/j^tiA 6>mi 
n£tt*ffcLfc<h<K5£U ^^1/J«1A 6>min£^{t: 

T^/\> K;i^j£S0aO (n+2) tt, *iCtc«fc omth^n 

So 

[0 0 4 5] 0aO(n+2)=A 0min/ (2 XT) 30 
dC-CtK A>K;U^Saa0^7>f )V?9&M (fc=2H 

z) ^n^ctt, ^*>&A>K;uft^0a**gffi£ 

6>a=LPF (<9a0) 

A> : A> K;i^£fl^JMB 0aett. 

^^^$o < a > k;w*js« e zcommtty w 

[0 0 4 6] 0ae=LPF ( | 6>a | ) 

m <om.f)V\> e a&m±MT*&zfrM'>mT~$> 40 

0 % ffilx. tf A > F;i>ft 6i a^JfJn-r^^lpJT'«fc=20Hz, 
A> K;^aa**«^"rs^|pITttfc=0. 32Hz(riS 

[0 0 4 7] hn-/7lg : 

iz^yj^xha-^stcD^^y^j^^m (fc=lH 

z) LTt#«E>*lSo 

Vsi=LPF (St(n)-St(n-D) 
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MhD-i7T$)0, S t (n) ^{pJcd;u— ?>l;TM^ 

ja*Vst^StJV^T£tT(DJ:5t»esn*. 

[0 0 4 8] St>SteXttVst>50mn/s©*fr*««|ft; 
$n^)^:t> Fb=l 
±8B<0&#EtttG>P3N Fb=0 

ns c 

[0049] yu—^yjicom^mi^y^yim^m 
L^^^Fpptt, ho- ^asvsttrs^vr 

JWT<£ck5lct£^£nSo 
Vst>50nun/sG>«£\ Fpp=l 
Vst<20mm/sCD^^ Fpp= 0 

3iaEVst*^*iiin^i: (X^^ys201) . Xt7 
yS202, S204t?©*Jgi]ig*tcS^. gg<^if L,y^>? 
Fpp^S^Sn^ (X^^yS203, S 205)o 
[0 0 5 0] : «ElsI«3£ : 

S£> gI4T ; ^T, *©Xfy^S3"«i *M<Z>J£[eI 
W^agSns. H3Wfci*, JSEIhI^^COW^^ 

So Xt^^S 3Oi¥3BB«08CD*iJ^;i/— ^>fc: 

[0 0 5 1 ] ^^T'H A>K;W0i3- U-T hrJ3 

So 5fct\ A> KJk^fldS^. g7^7P7^ft 

^^Fds^^^nso ftflc«»c«, a>f;ua 0**10 

^-I0deg*m©*lR]JC*S^S<h, ^[el^^^^Fds^ 
0A«t7hSn, -^-<Z)JSElEl*lRl7^^Fdstt*M^feiaE 
lnILTl^SCl<h^*ro 

[0 0 5 2] ^^T'C07\> XCOKlHj^fp]^^ 
^FdstDS^ti. SS^X^^ySSOl— S304IC^£;M 
Tt^o 7^:^, A>K;Uft(9^-10deg^^^l0deg<D^ 

H^*s«-&, mm^fay y ?Fdstemis\<D)i'-3->\z 

U-f h^— ^©fiSEB^rRj^^^Fdyd^^^n^. Rff 
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mSttfa? 5 # FdylZl Ifi-ty h 2 tl* ^<D 
A3<h. MWfifayyifFMzOifi-ky htsti. -ZtCDISe 

rnrtft y y if f dy «* wa<;£«Eia Lxt^c: t jR-r . 

[0 0 5 3] Z.ZrZV>3—\s^Y^—7s<T>mWfifayy 

^Fdyco^n. ia8 4 , x^ys305^£S308(;:^;* 

nt^D, 3 — W h r ^-2deg^ 0 ^2deg<OtB 

xm^nrcm\zm^n^>z.tumv^T^t^o ± 10 

»Ufc±5^bT«EIsl^rRl77^Fds. Fdy**tK££n 
^nZ><Do*><D— -fi&mi ^(DTs-l 7?SWf \Z 
<tO, JglEl:7^Fd£LTa«<*n5o ^yfSWf 

B7+©fls»4 o^&a*sn*«jf9**«^ 

[0 0 5 4] IP^> d>&< fcfc 100DSa^(CABS$4fflI 
TV^*ft^SifcSns<h, flS34 0IS7<7fSW 
■3#*_e#«:ttWjU -CD«^ JSIsI^ifFdKttT 20 

[0 0 5 5] Fd=Fds 

S Wf «^*<D$cHlT^ $ tit ^ £ «fc -5 K W 0 # A 6 
ntfc^ £<D«^. SSElel^^^Fd^^TiC^-rct 

§. 

Fd=Fdy 

^ CTOJSEIhI^ ^^FdCDKffittH 8*Xt7 ^ S 309- 30 

s3inr^^nTt^o 

[0056] Mtc. Ma:7 9yFdjWR)Ean&«, m 
s^cD^^ysmx^ i&m^fty^i/Ffciimm 

*U ££T(0«*J*S*#J* (Yes) * 
*©3 — T >^^^Xr7 U >if/\> K;KB«f£;fr 

tyhSftS (X^yyS314) . 

[0 0 5 7] dtlKittU X^y;/S3l2, S3l3<7)fpjn 
fr(Dmi\t&3kifi& (No) tttSW^Ktt, #^>^X5r 40 

7 y ? if Fcsizotf-Ey hznz> (x^:/s3i5) . 

: B83-H bom-* : 

h&mwzn. ^<Dwm\*m$<D7uyi?mm\z7K^n 
[0058] jtr. *#3avba«Miijieft«39taa(La 

y<<)l*mWi:ffi'tZ£\zJzr). BSa-Hhrt* 50 
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[0 0 5 9] 6 = 6/ p 

-/ix ^ ^ (lpfd *««ffl$n, Sg 2 ©<d:7 ^ ji^m 

Stcte 1 *inMffl©n-;U7^^ (LPF2) rt*ffiJH 

rt=LPF2 ( (LPF1 (Vb / (l+Axvb?) x (6/ 
L) ) 

±itCl33^T> Att7^ fUr^ yriJi?. LW- 

9c(DX^^ys 4 KTggi3-U"f h r ta**ttS$n& 
03T«SSffaB4 l, H4(Z);u-5 L >-r«x 

[0 0 6 1] $fclT\ m 1 0 T^T, -£-<Z)«ff8B4 8 Ttt 
SS3-K hr t£^aJL£:3— U-f Kr<h©^3 

X5^:/S501, S502lC^2*lTl>£o CCX Xt7 
yS502Ttt. 3 — U-f hmmAr(DlEM&7>y*T 
7 (US) ffiOTIE, t-/Ur7 (OS) flteil<hLT 

C0IEft^:Sfe$^^)o #MC0ffiElHl*rRl«HuiSLfc 

ffis^^yFd^ffl^stJ^TWse-ra^t*^**. 

[0 0 6 2] Mtr, X^y:/S502Tte, ®{±SL*:3 — 
A rmax=LPF ( | A r I ) 

C^T©7>fWj!aiTH 3-K MiA T tf«* 

oT^D, #J*Ji\ *<Oii*iBJ7?ttfc=10Hz, 

fl9Tttfc=0. 08HzfCi8^SnTV^ o 
[0 0 6 3]6^ 3-t-^>HB»at»7Ltt* 
(«5fif 3 3 — — ^ > h««9BB»»7 7 5 ^Fym^ 0 

nsct3^3-ix>r MiA T©tt»tt»c»^sn-5. 

A rmax= I At I 

^{C. 3-U-f hliArliil 0<B»#ffi5 OtCTT 

(fc=5Hz) $nt3-W hli^ 
tArs^ibWo 
[0 0 6 4] A r s=LPF (Ar-Arni) 
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hfiMTS^c uCtfe, 3-W MiArT 

1 l(OXT->yyS503(C^$tlT^^o 
[0 0 6 5] dCO^, g|l 0\Z^^nxi^J:o\ZB — 

\z. a-w hmmAriztemwi$5 4\zxmftf^> 
mizfc, mnms sizTmrnmc^mw^n^z:^ 

[0 0 6 6] CCT% *&IEfilCpite, *M^JKj^pTS) 

(Fb=l) (Dm^. Cpi = l. o 
#«1W$ (Fb=0) c^«^, Cpi = l. 5 

[0 0 6 7] X^iyyS504^ Ji*LfcJt#J&tffg# 

£<> Jt«y^f>Kp»4, USTCDj^lHl^^OSTCD^lpI 
l$£Tg&aa*Pfi6Kpu 4kgm/s/ (deg/s2) ) , 

Kpo (fl»J^.tf. 5kgm/s/ (deg/s2) ) ^tlTi50, Cin 
£X*PfilKpu, Kpo<7)ffiffl«^-f -/^SWpfCcfcQSSJS 
tX^o X-f ^^SWp^*iJ^gP6 O^b^lSfl^CT 

iffl^l A r s^0 £t±ift*U S Rt, X-f^SWp 
*S*PfitKpuffllfc«IO#AS*lJ^«^«:ttl*'r*. 

[0 0 6 8] ^-f ^^SWp^&U^^nfcSipfi^tt 
iHg:S&6 2, 6 4, 6 6^T«iE»»Kpl f Kp2, Kp3 

USP# ; Kp=KpuXKpIXKp2xKp3 
OSP$ ; Kp=KpoXKplXKp2XKp3 

^ffij)mwfeftmmzm&&m<D&pgT\ mmzM-t z> 

»»*£^ATL$3fc«>. liiEffRKplttB-U-f h 

>Kp&mmzm<&o\z. ^©jt«y-f >KpSr*jE-r 

SftWfcttHl 3©»fflJU— ^>Jdffl£^ 

[0 0 6 9] 01 3CT)^ttS;i/-5 1 >Jc43l^T, 5fe-T, S 
^zB—U^ hSUArmax^l 0deg/s£jgAfc^g^ 

^ iiiE«»Kpnc:i.o*«ga:3E3ns u^ysso 
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7) o X^^yS506TcDWSU^^^*^tZfe 
otlt mte<D^Gy<DmttmrfTj!:T^T<k?\zy j 
)l?mWZtL. -t©^«tGya*«ttlSna Ufy^ 
S508) o 

[0 0 7 0] Gya=LPF ( | Gy | ) 

7-Y;U^JQ.31<Dfctt, «Gy<&if;fcflyiC*££: 
#fc=20Hz, «iWWJc:*Si:€rfc=0. 23HzKlIS3£;**rO> 
§o *fraVbHSt?liT#RB«IGyr*<J(mS 
n5 (X^^yS509) o ECU2 3CDIH 

10 tt^Sfcte, 0 l 4 

T\ *ffj*Vb^»-r*#flH«tGyrtt<K<K5esnTt^ 

[0 0 7 1 ] ±3a?Lfci5tc:UT¥i%«Gyaa«#flB«t 
Gyrch^a^tl^xh, ¥*S«Gya##flB«Gyrck 0 fc 

20 (x^^^sso?) o crnic^u *<Dmmwdfi&o> 

^C*oTH «jE«»KpUc0.05*«ia!«dns (X 
^^yS511) o 
[0 0 7 2] MjE«*Kp2tCBILTttetToafi^f>Jt 

«y-r >KpsiijET*fc«>rcfle$nTi^. ep13> § 

BSffijW£/£&tD«'&, 015 (a) KSSftTH* 

CinS:B6JLh"rsfc«>Jc:«iE«»Kp2^S5£Stl 
30 *JE«»Kp2*«jB«H3»^sn* < i:. 01 

5 (b) tc^$n^)=t3{c*:#:©a^XU y7ABifi'l* 

^f>too &*s, il54> (c) ttiftuKT©*^ 

[0 0 7 3] 1iiE«»Kp2ttHl 6 IC^T 

40 3).B1 7^6W6A^«fc"5(cS*P*iE«*KcbttW 
AfcL li^U 7^Md /3^2deg/s^-hK&££ 
l.O0A*ttft*&«4lcM4>U fit, 5deg/sEUiT? 
0. l©*/h*:*»sn5. 
[0 0 7 4] *©XTyyS5I4Ttt3-K hfil^A 
r*^K*a*n> fit, mji$L^cJ:^{C3— U-T hd 

*3&**(o*^«cia. «iE«ftKp2^mes9«iEffiS[K 

50 »^Ctt*iE«»Kp2^1.0^BBesn* (Xr7yS5 
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17) . mmvmmrfu s-c$>z>me>. miE^m 

**. 6, OST*-S<t*tCtt*tiE«*Kp2tt 

[0 0 7 5] 01 6*. X^-7^S519^WX 

fyyc«LTtt«lt4. *tIE«»CKp3tt, St 

©i£»tf*3-U-f h«M«»«[Arslc**<^n. f&J 

ltIE«IScKp3«it0yy-f >Kp*«i!?$-B-T±aiCD^A 

[0 0 7 6] *frWKtt*IE«SKp3©JSUi#*tt. 0 

HI 8fC^$nTV»-5«fc5tC3 — W-f h-t>-y-3 o^e. 
£©ffi;f|-T?&-5 3 — U-T h-rot. milHlcDJl/— ^XCT 

^•y^S522) . CCDM^SP6 8ICT3-K hro£3 
-U-f hroi<h©IHI©iHg. IP*,. -€-o«»«Aro3&« 

[0 0 7 7] flgtfHBA TOtCtelgl ^^ju^sas 

(fc=12Hz) R^27-fMMl (fc=10Hz) *tJ6Sn 

7 0(CT#ti5$tl-5, O^O, 3— M hT0©a»t 
AroJ-«A> hV^7^;U^«LS^J6$n-5. CCD 
»> «JHK7 0©UU*T**«ia»4tSaiC«7 2JCT-?-© 
«6»ffi**te»n, ^3 7w;i/^«aS (fc=0. 23Hz) £iS 

^S523) . 

[0 0 7 8] t£oT. 3-KHl6E»rvffl|a)tt 
A ro= ro- r om 

rv=LPF3 ( | LPF1 (Aro) -LPF2 (A ro) I) 
-©^ICLTS-U-T MB»j«»rv*«»tiian* 

SI 9©7.^-yyS524l'T. -^(D3 — U-f hMW) 
f&ftrvlz&zSZ, *tIE^&Kp3;^iii£*i-5. fttttt 
tea. c^T-t), 02 OK^Tv-yy^^ffit^m- 
aiE^Kp3/&^^-tB$n-5o i2 o^e-^^M 

7i*10deg/s£JLkK&-5<hl. 0#><=>M'>U 15deg/s£A±T* 

[0 0 7 9] mz. 0 2 1 £#H3T-5>£. fJj£L/t*B# 
y -f > K i ©g[ iJB^Jl^ D »j £ *IT I » -5 „ 

ccx-fc, jtwy-r >Kp<Dm&£mmiz&mmfty-( 

>KiO (#Jx.«. 10kgm/s/(deg/s)) £<£ffl U d©S 

*fMS#y-r >K\o\zmw& 7 4, 7 6 jcxd^iE^a 

Kil, Ki2£fP*T3;ii-C\ mftf-l >Kii)Wlii2 
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[0 0 8 0] Ki = Ki0xKilxKi2 

a&zizsbiz&mznT^z. hp*.. mti©tfijifcfc;fr«t 

DirTSt. Sg3-l-f Krt®^3-K hSf 

A7©«SS£»ci£*U 8Klffl©g!|»jf££ffi 

©T\ i©«t-5&«SE»C*oT»aiiiE«»Ki0t«t»)a 

»y-r >Ki$-«'>-r-5>. 

[0 0 8 1] Mftmzte. «IE«*KiItt, 02 2 1C* 
10 -Tv-y^ii/A> F;U^0(cS-3'tiT^$n-5„ 02 

±<D*:&Mmiz3b-DTi$, a> FJk&ewtfsntcfft,^ 
ttIE^3&Kiltt^©SAM^£#5*IC!«4>U y\> KJU 
ft0*«6OOdeg£U:KJ&:.&£. 0. 5©*/hffiKli«FSn* 

[0 0 8 2] *SlE#2&Ki2tt, waiLitjtcsjyw 

> k p ©*tiE««:Kp2 1. mmuw&fr e«#y-r > k i 

^«tt«jE«*Kp2<Oj|taj*JHtra«»CHl 6©JU-5P 
20 >(C0HrC^£n-CU.5. 01 6CDX^^^S518T« 

©3-W hfilM«8$MlArs©IEAt::g^, $SO 
tele)#U S T&Zfrmfrrfmm £ *l£ (X -y y S 5 1 
9) . Z\Z\X'<Dmsm^mx-$>^ii. &jEm&.KillZ 

mmLrzmmniEmfkKcb&mfezn Ut^s52 

[0 0 8 3] : 3— ^r-pObf&lffll : 
mfiSL/icfc 5 lz ITS^S-t-^ > h rd^tti^ri 
30 -Sxh, 04©^-f >^-f>fB*fflXT7^S 6, £ 

n, *aESB7 8©aMfflte02 3i:ssnri-^. 

02 3©3-^&-^> hf&JWC&I^T. Zr<Dfflmmt&& 
T*lJ^gS8 0-CttM*3— ^E— ^>hrdfcS^#. 

[0 0 8 4] M^WtCtt. fW»M*ftl*77 7yFymc 
tt. 02 4©«j£08&l;:Tfly££*l-5. C©W^IU?§« 
OR[eISS8 1 C©OR(h1SS8 102OCOAA3 

T-lcteMJfcS-^E-* > h rd(Cl^i;fc^->^-7«^ 

40 xtsznz>. mmzte. orisi?§8 i©— ^©a^ss^ 

^^-^Ohrd^OSffliJTWKMros (0>JA 
«-100kgm/s) cfc0fe/h©£^^->fi^A?3$tl, ffi 
7j©A73>S7-tC^*t-^ > h r d^U S fi'iT©^fli 
rus (0iJA&2OOkgm/s) «t 0 t>7C©<h#^->m^A^ 

rd#<sjn^-;S©B3f!£SA;t£:£. OR[h18§8 1© 

V7yay78 2<D-t-y hi& : TS\ZAtl2nZ<, C©^ 

50 T^^yFynic. C©lg^. f^m<Dmt^^-r Fymc=l 
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[oo8 5] ci^t. osme>mmros<D$&ttm (look 

gm/s) \ZUSM<Dmmr\is(Dmm (200kgm/s) ctOt> 
ymc^l^ffi^j^-r ^>y, 3-^E— ^>K$« 

KfcL MWmtfemTyytfFyinc<DV±:y ^> 
2\ o£D> ^U^y^n^y8 2^^>Fymc=0C0tH 

5 >^£ffcTrs*:#>CD U-fcy niw«i&sn 10 

<7f8 3«2^AMf^lTM 0 X-r^^8 

tf I52msec) #«»5tlT^ 0 > flfi^C0A*«^ fcttJB 2 
HTWjeRfPiB t st2 (^IA«'504msec) «^tiTU 

So 

[0 0 8 7] ^y?8 3tt«^»8 4*60«IDM 

ii^^n^b^bn^j:3(:^oT^D, 20 

f83 ©ttiifcSFFrt* 6* 1 «FT*!Ba»n t st I £^TfiJ 

jensra t st <h UTtb^^it^m 1 «jo«Afi*t*m;*j 

TWSRfH t st <h LT£B;ft£i±Sig 2 «J DMII^^Iij 
*TS 0 

[0 0 8 8] £kft : mms — U-i hr t<l Odeg/sja^ 
3 — W hr<l 0deg/sfio/\> K»ft]£K^3Mt0a 30 
e<2 0 Odeg/s 

^Ctc. HTflftWHB t st<z>a*tt*ij«»8 5 

Xf4#IWW©«li FM(i)jW««rX 
fcSfMHW^E- KT'&S) **»T*J3£«fB t st&_h««L, 

USS#: rd>rdusl (=100kgm/s) <7)*-&, 

rd<rdusO (=80kgm/s) 
OSPt: rd<rdosl (=-80kgm/s) 

rd>rdos0 (=-60kgm/s) (Dig^. 
Fcost, SSlHl^^>/Fd 40 



^IfT^^^Fcus, 



[0 0 9 3] m2 6<DMffl : E—\zmW\'—?'>iZ&\,* 
*tt**P50)US«rfi|*«3ft<, g3^E-*>hrd7^ES 



50 
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TV^^fr^Wc^tlT^^^^TJt^^^^Fst 
(i) = 1 £ffi*>U f©*{WWc$n^l^C^ 
TJt^^^^Fst (i) = 0 StU^-rSct 5(r&oT^ 
So H7»*:7 7dfFst<D i tt*«t?r**«** 

TS e 

[0 0 8 9] «¥T«*7 5^Fst(i)ttANDlHlgS8 6 

^A^fSfc^nfnft^^n, ^ANDiHjggs 6<d 

<t 0 t>iBv> £ * ^- >fi^A*? 2 n-5 i 5 Kfr o T o> 
So fit, OR0SS8 7 <D\titim^fimmisti7 V y 

[0 0 9 0] ANDEJES8 6tt, HTJt^^Fst 
( i ) ODffi^T lT*Si#{C^- >fs^- £ O R [H8S 8 7 

W««Snfct*, 7'J7^7P7^8 2©Ut7h 
*?Rtc*>«#&tt»6-r*o *#iSVb**10k 

\ZM LTiii!i©^tt^S»i04TTi/: $ n& fc # , 
7 7°7D 7 y8 2d ij-ky Ht^WK&SnSo 
[0 0 9 1 ] 7U y^7P7^8 2**U-fes/ hff^-^rg 
tfiSS<h, 7U7^7P7y8 2H ®J1®<D^T^^T 
mmmi&mTyy if Fymc^O^mtj-t So i2 3Cg 

snxvi«i5K:«Bai«jftiBfTfl5e«8 o<d£«^ bp 

*>> MWH^T7^^Fymctt*£E«!ll» ; E--H*J^SB 

8 8(r#t*&$n, u©«s8 8tn ^ttommmm 

T^^^FymcCOffi^lT^S^, BJa!LfcS*3 — 
^E-^>hrd<hi5S[Hl^^^Fd^^S^, S-jMI<Z>:7 

[0 0 9 2] 82 51:^^77^^1*^. 

-^>hrd(:l^, US^fWOSI^S(3!)7l/-* 
JESOWKDfflffl^fT^^^Fcus, Fcos*^nSG>Hffi<£: 
cD^c/hH^^S^fitTOct o \z LTSSSns. 

Fcus= 1 
£\ Fcus^O 
Fcos= 1 
Fcos= 0 

(tFWKOfiW^- KM (1) tt«BE^E- KtC^^tlSCD 
*miiRWR(0$fl®^- KM (4) ttifEE^E- KlC 
IS^^n> fit, ^HU^FWRS^&miiRWLO$ilP 
t-KM (2) , M (3) tt^fMW^E-KfclR^Sn* 
(X^^yS603) o 

[0094] y,Tvzfsm<Dm*\&^iim~x:&z>£. 
mmmn y^i/F cos<dm& i -e * s ^s^^jsu $ n 

S (X^^yS604) o C^-e©«giJIS***JKt&-5tt 
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•5. CW«-&tCfi< &m$&FWL<Dfflffl^:— KM (1) teifi 

-KMMjttiMEt-HKiasean. fix, ^isf 

WRS^fe^RWKDSfl^t— HM (2) , M (3) 

[0 0 9 5] ±i£Lit7.^->':/S602, S604<O«giJ^m 

(RlSt/OS«r6]tt^-^<f e cli(D-C. C©*^, £buI& 
FWLR^^RWR(D§iJffll^- KM (1) , M (4) tt*tC 

i&RWLcttwt-KM (2) , m o) mmmt-F 

[0 0 9 6] X^y^seOKOWBUteS^HST* 

Fcus©fildU T*S^gA^#lJgiJ$n^) (X^-y^S6 
07) „ JlIl-r©*iJ9JIS****<ta:-5ttjH-C»±«fi£©*aE 

tmmizmnfimm*:— *>h£K#UTv»* 

fc. ^MtlFWRWfflfflKE- KM (2) *^JE^E- KlCs85£ 
Sn-SWKfcfL. fe^SlRWLCDSiW^— KM (3)#ifl£ 
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t-KKBBeSft, fLT, £*MtFWLRl*&«(|R 
WRCDftSW^E- KM (1) , M (4) ttJMWE— KidR 
562*1-5 (X^->-yS608) „ 
[0 0 9 7] ^t 1 ^ yS607O*l|giJ|g**HSTfft*t. 

nmmn? 7 if Fcosnmw 1 T&s^g^wj^ti 

(X7-yyS609) . ££T©*J»WS*#J*©*£. * 
Ml^TC^E— K£g3i<LT^-5©-T\ ;&iJ$§FWR 
©ftffit- KM (2) fltJaflrE— K«C»3tSn*©fc» 
U fceMiRWLOWW^E- KM (3) *t»ffit- KICR£ 
10 £*l, -E-IT. £WilFWLKtJC*^$ftRWR<Dft!lffll^— 
KM (1) , M (4) ttl&iHfUE— KKKJESn* (Xf 
->-yS610) „ 

[0098] y :/S 607, S 609flD*l9J»**J i: fc (C 
H(I^FWRLS.Z>'fe^RWL©$iJfflI ; E-KM(2) > M (3) 

#:&«*irwr©*i«he— km (i) , m (4) mmw 

: E— KICSJSSn-5 (X^-yyS611) „ ±S!LAcfi5«S 
=E— KM (i) ©S#?te, J£TF©Sl lr^«6T^$nTt^ 
20 -5. 

[0 0 9 9] 

[SI] 





^SSllE] (Fd=1 ) 


£SM=I (Fd=0) 


Feus 




1 


0 


O 


i 


0 


0 


F cos 




O 


1 


0 


0 


1 


0 


FWL: 


M(1) 








tmw 




*tHM 


FWR: 


M (2) 






*«» 


MEt 






RWL: 


M(3) 






^^«» 


£E 


MS 




RWR: 


M(4) 




«5 











[0 10 0] JiiEU&«t5»clxTft*IStc3*-r*fWW : E 
8 9T11 mm=E— KM(i) tH*3— ^>hrd^ 
fflir^mm^, EP*>, APXtfttJPAVU:/l 2, 13tc 

o£D, yi/-+El:»t5i|«ffl/-h (*M£E<Z)«J 
£> j&WtHStl*. fit, C©»fflLfcit«EEU-h 
^«l^j|IB©^U— *flE* 1 IHSfcO— ^<Dif«ffi»A 40 

"TSiTCDAPXttaaPAVWyi 2, 1 3<&ffi»/W 

;UX*iWpls(i)^#ai"r^o &*5, *S«JESAPtt«A 
tf±5kg/cm2(c»3£$nTV>Sd^ LfrLtoPe. ^ 
tt**«T*fc«&WlsI<0*if «EE«A Ptt± 10kg/cm2{c 

;|,~>«J >^©yi/- +jE#i@«JESA P**lCi#ig£n 

[0 10 1] APS^HiPA^12, 1311 SUft 50 



©JtW/l^T (8msec) teHJg^StlSfctf)* SIIKOffiWj 

(i) tsarr*. 

[0 10 2] JETR mi^Lfc/^l/XH»BTpls, /WX 
<BWpls(i)&tfffi»qE— KMpls (i) CiLTPiCISi 

APwcft:^{kUfct#, ##0D3-^E— ^> hCO^it 

[0 103] AMz=A PwcXB FXTF/ 2 
uCT, BFtt7D>hyi/-*«S (kg/cm2— kg) . 

— ^ — ^ > h rd^x. & nfcPR©^U— ^JE<Dli«EE 

u— hRpwc (ks/cmVs) ttTiC-ea-rct^-c**. 

[0 10 4] Rpwc=2x r d/BF/TF 
— 1 (HlcOJiMJEaA P (5kg/cm2Xtil0kg/cm2) *« 
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Tpls£<0H«a>&*a*****ftS. 
|Rpwc|=AP/ (TplsXT (=8msec)) 

[0 10 5] 

Tpls=APXBFXTF/ (2XTX| r d|) 
{SU 2^Tpls^ 1 2 

(5kg/cm2XtilOkg/cm2) ©*ft*<Sn*RfW*ffl-jB 
U cic7)^r^i^a^^TyN 0 ;i^x*iWpis (i) BK^snt 

*>-/l 6X151 7^6<7)P±aiEE^fiJffl$n^^56, A° 
;i/X<BWpls (i) tt, 1 6 1 7 (DJESiinS:* 

[0 10 6] WJfib&Bih*— HMpls(i)»4* SuiSLfc 
SOffll^E— KM(i) <h/i;u^H»BTplstJcS^€r. i2 8 20 

S612) , ^CT% IBW^E— KM{i)3&^«JWC«-5«-& 
Kite, Jfi±^^*^>^CNTi (i)^M/±i^^^ r >> 
^CNTd(i) ^CO^LT, ffilft^E— KMpls (i) \Z& 

[0 10 7] HM (i) ^f^- FT$)^*^ 

Kte, IgKj^E- KMpls (i) tC«J3HE- KOTRjfeSttS 
(X^^yS614) o ftlffll^— KMtiJ^liffi^— Ktffe 

z>m&\z\z* &]£mm*io>* cnt\ (»©**«f^»L 30 

(i)coM^V\°;i/Xi^^Tpls(c^L^c^S^^*iJSU^n^ 

WMmt*t:iSi*. Sol, ttWrE— FMpIsOHcifJE 
t-K«««sn* (X7-^yS618) o 

[0108] z-<d'&<d)v— ^yfimv&VTnnznz 
mm^- kmpis (i)jc«j#^-K^tg«$na 40 

yS619) o Lfi»Lftft<&. ^co^Eigilcff^. 
yS616(OWgiJ«**«i6Hca:D, »ffi«JB*9>*CN 

o) . zcDmtr. XTy7st\i<Dvmt6fkifimLizr> 
x. mm=E- kmpis (DizmEE^-F&mTZznz (x 

^^yS6l8) o t£oT, MI^-KMdJWJIEt-F 
JfEKrt- KMpls (i) te/t;UX^»jTpls** 

[0109] — -ft. $WE— KM (i) tmjtt— KTfe 

02 8^(OX^^yS621-S629(DX^^ 50 
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tj: bs^e— KMpis (D wvixmwiTv\smzffi 

Mpls (i) Jt^/t;i/xewpls (i) ^H-fSnst, #<Z)*i 
SEE£tlt*SlEg&9 0 (H2 3#H8) Ttt* 
^'J^XfT^X'J IHffll© 

^</t;i/^*swpis(i)***iEsn. *r<Dmtm*m2 9co 
[oiio] mmmm±mjE^9 oiz&teztuz/vix 

(gWpis(i)«3 0(DX-f y^9 1, 9 2, 9 3^853 

tfCcfct)/t;i/xswpisi (i) tUTtb^snsct-s^^ 

t>T*5tK cn^X-f7m ^9 4, 9 5, 9 6 
(i) =Wpls (i) XttWplsl (i) = 0 iZtyQWLTLvSmtte-o 

[0111] 5tr* 38^W9 4TH ii^>97s"rm 

8S/ESS9 4teAND[H|g§9 7£ffi7LT3oD, CI<Z)AND 
[elg§9 7<2a^yW^9 1 \zmi&2tl2>££.*>lZ. 

^X^T^^Fcs^l T*£>®-&* f bt, fMffll^E— 
KM (i) T^if EE^- KTfeSi^t^fLTl^o 
[0 112] fcT, ANDIHSS9 7«t©A*©tT 
£*:*>{I^T-&5<h#f^ if/E^ih^^^Fkl(i) = l 

^Fkl(i) = l£:SttEt££, H^<Dttffi*^«J0«l 
n^o /VH/Xgwpis(i)*:0irr*tt 

[0 113] «EE8tjfc:7^FkI (i)<0» 

S 627- S 63 1 <Dmmi£%:&±Tn£&Z> £l # (02k it£E 
S630tC^^T> i ^ffifiSLfci^Jc^ttSKgiJ-r-SS 

[0 114] R)£S9 5TI1 ^ U y ^il*l»©JiBEJ» 
it79ifFk2(i)*«l8«Sn*. --Tt>> K£09 5 
HAND[eISS9 8 ^<1AT43 0. d(OAND(ElgS9 8 CD 

7s U y y^S 1 (i) U !V ^ S lmax 
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[0 115] AND[Hlg§9 SJ,^<DA^(D±X^>m 

c^^&tctu /Nvuxitiswpisi (i) Ko^is^n 

£ e CKEig^ A 0 ;l/XiHWpls (i) &0\ZTZ>{Xt> 

[0 1 1 6] 03 1 Sr#BB-r«»t, iWESIlk 7 5 £/ F k2 

ci ^ot*ij^^e— km (i) a* 

5) o CC-r^JSiJtC^^-r^^^^Fabsfi)^^ 
^nST. 02 9©s85£IB9 5^tt7 7^Fabs(i) 

CO 1 1 7] X-r-y >^S635T©*JgiJj|g^^©®^(r 
«U f(DAB Saa«$tl/c^T0SE$i(Z)|iJ 

ftxuy^»3Wsist(i)tUT»»an3ft:« (x^y 
S 636) , ^(Dx^-yzfsm^mrf^n^o zn\z*t 

L, Xt^^S 635 <D*Jg»Jiie*d^©»-& (C ttX f7^ 
S 636£§ft&fit~3 utft<, X^^yS638^fir$n 
£o £43, ABSM»l:HLTIia»t*. 
[0 118] — X"T-^yS634<D*iJSiJ^^O« 

tt, fl£7'J ^^Slst^Otc'J-try hl/tt Uf 
u/^S637) , X^^yS638^fT$n^) 0 Xf7^S 
638T«, W)gXU ^y^Slst (i)#0T»5*5W 

^XU^^Slmax(i)^ai$n^ (X5^:/S63 
9) . ftfleWKtt, fF^XU^y^Slmax(i)^ HI 3 2 
lz^T£vfc-?v7'frt>m^B--*:—* > h rdKS^ 
^TS^Ui^ns. dCl~Tr> fF^X'J ^y^Slmax(i) 

[0 1 1 9] #CDX^:/S641T*fcL XU^y*Sl 
(i) a*ff ^X »J .y ^ S lmax (i) £ 0 fc*^l^>5^***J 
9JSn. CCT^flSJte*^*©*^, JiJBESIifc:7 5£f 
Fk2(i)(3l^^$n (X^^yS642) , -^©WSUte 
*3&*«©«^fcfiif EE*±7 5 ^Fk2 (i) (CO ifl«t&tE 
tlZ> (X^^yS643) o X^^yS638cD¥iJgiJ^ 
****<D»^ -D*D> «EE*Wr»LTABS«W3&« 

lmax (i) <^tt^tB L icttffl £m>*^ y :/#«gIE2n£ 
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(X^^yS640) o fttfWfCtt, X^;/7 r S64OTtt0 

d©»-&. 0 3 3^&We*^ct'3JC, ^CDW^XU^ 
y^S lmax (i) <0«*flltt, ««x U 1st (i) 

(XttSIst(i)<0 9 5%) ^Sjesnstiit)^, ^<D 
»jD&JEt)Sfc*J«X U 7^*S 1st (i) Cfotll^ 

[0120]fct, *ffi*(6lC»LTABSfB«l*^ 
SllT^^^SlCfeoTH ff^X'J yT/spSlnaxti) 
10 ^WffiXUyyspSlsKO^HSanSdi:^ X^ 
ys641<D«giJte*ttK<k«:r), ctUCcfctK li/E^jJ: 
7^yFk2(i)ttl^*IIJtsnsct^j:-5. S^fiB9 
6 (B2 9#iT?tt, g*3-^-^> h rd<0*fi*Ma 

Am izm&s ±<DM'>mfa k * § &#a*ssfc 2 nzt # 

l*^7f9 3i:H!AU *©*tt#*feaftft^t 
#fC«Klt7^yFk3=0SrX<^^9 3 t;:£ti*/T£o 
uCn, 7^fy?9 3tB6±7^^Fk3=l**««eS 

20 sKDKOtWW 

[0121] 034S:#lt5t, fifrlh:? ^Fk3<Z>K 

Kssts»»;i/-f >^ssnti5 o , zcomjt 

n (X^^yS644) , fit, *-<0£#3— ^E— ;*> 
hrd©«»*€:a»Lfc«[DrdA*lHH$n4 (X^> 
yS645) o 3£fc, *©«»«Drd^tt7^;^«ia 
(fc=2Hz) a*J6;*n5 (X5^^yS646)o 
[0 12 2] X^^yS645, S 646-C^MS^TSTf^ 

30 D r d=LPF ( I rd I - I rdm I ) rdm : tutnlM 
^k\z. ^ffiDrd^-A^>^.-h<D*iJ^fflDrov 

(^JA«*-125kgm/s2) J:0fe*#l^5A^J8US*a (X 
T-ty^S647) > dCT?<0«giJ*S*3&«K<3!)«^^ttKil: 
^^^Fk3fC 1^-tr^y h$n (X^^yS648) % 3^ 
tC, -t©«giJte**««<0»^^ttB6±7 ^^Fk3(C 0 & 
tyh$tl5 (X^^^S649) 0 

[0 12 3] H2 3SSK#It5(!:, 3-^E-^>h 

ftd»©^D-/^»0(ctt^ffi«iw*ij5e»i ootftsn 

T&D. CCD^gpi 0 OTil 3-^E^>h$0®CTD^ 
40 Ui\Z%iL~tE>. 1 6, 1 7^ APWffiPA>7 

12, I3ttfi:*yht7n;^i9, 2 0<?)f£»j£ 
MIWrsfciexo^m^^^Fprel, Fpre2Sr»^-TS. 

*«k-5AttR»cS*i:, ^/£^^^Fprel=lX^Fpr 
e2=l**-«©««I^W (00*. 96msec) ^»tS)£3 

<h, ^(D§|$S^T^ffi^^yFprelXtiFpre2^0tC 
50 'Jt7h^ 8 &43, ^J£:7^Fprel= 1 «*p<D 
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JsfiEmmizmfeZft. cntCfcfU ^J±:7^Fpre2te 

[oi2 4] m\z. m2 Mfflm^v&m^w 

1 1 l^^nt^^ d©3SffiJ^Mfi»l 1 1©S«|J 
H3 5l:ssnw4. SMHOEtfi 1 ltd 

mwnisiDRzfmW}^— fmpisU) i; 

T&fHWfcl^SEpJffiT* 0 , ZLtl*> AVUXtHWpIs (i) & 

«k»^— kmpis (i) »^ftdxsss 1 1 1 zmmtz 
ns e 

[0 12 5] 03 5^659 e^&«t -5 trffilft^— KMpl 
s(i)te, ^7^112-11 7 ^STffiid^- KMy 
cn^yf 1 1 2-1 1 7 1177^0 

ip*>, *-r-/^i i 2H #«d«9»ft*-^h**ij«ffli 

1 8*^m*snS7^4/Fhld(i)JCctO«01ftx.& 
tl, -t<D*iJ3tffll 1 8T11 (Fb= 
0) f:*oT#>yi6, 1 7<Df^iftLTl^(h# 
^5^~*ffi»:7^Fmtr=l , #fH 
WE- H©*«^*#*Ufc^7i/Fhld (i) £ 1 CtttT 
5o SEoT, Ts^y^X 1 2fcL Kft*— H 

Mpls (i) * ©#«»^E— FcwMISrflU^- KKSSfflW 
fcWOmA&JEKft- KMplsl (i) srawju ^nic** 
U 7 ^Fhld (i) = 0 <0»£K:»3JBi!HE— KMpls (i) 
^r^co^^m^T^o KWHE—KWpIsl UHrfeoT 

ntt^0T\ #>yi6, 1 7*^<D«:U1JE*^C0* 

[0 12 6] H3H »7it!MW«aSl 1 9 

n, ^ODW^gPl 1 9T11 3-^E— *>hUffl<DmT 
(Fymc=0) — ^©JfflH (0BAtt34Omsec) ©HIC 
H0B¥j£©raj«J («Atf40asec) T^ta» (W 
A«16msec) > *^7^^^Ffin(i) ^ 1 tr^f^o £ 
^T^^^Ffin(i) fcm3*t-*«fc Sleazy h^AMl, 

[0 12 7] »777^Ffin(i) = l*«ttl&SnSi:, 
X-f^^l 1 3tt, Bft^E:- KMpls (i)** «df93**^ 
*ofc**l£ff«HE-- K^Dt^feiidt- KMpIs2 

(o^m^u ^nc^L, 7^¥Ff\n=o(Dm^\zte 

ffift^— KMpls (i) Sr-tOSSffl^-rs. ^<DJ;^tC3 
-^-^>h$HfflI^7^ SM»»*^*ofc*li<OB 

[0128]^7fll4H W»Lfc^EEfWWM5£ 
»1 0 O^bm^^tl^^/E^^^Fprel, Fpre2lcJ; 
DSJOSJASft. Cin«E>^/E:7^Fprel= 1 XteFpr 
e2= 1 £Stt5tS<*:* X-f ^ 1 1 4 ttffi»^E— KMpl 
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DftA&ffiUrt- KMpls3(i) SrttirtU Fprel = Fpre 

2= o (Dm&iztemm*:- KMpis (d *^<7)^satj*-r 

£o ^CIT. S 2 3 \zM-TZ>niim<DmWT*\$. Mfflffitfc 
»7*J^«S8 0 36^6<OttWBi6i*77 7yFyinc= 1<0 
ffl^SSW-TfWa^E- KM (i) RtfBWrE— KMpls (i) 

KrE- KMpls (i) tt, MffllB8Jfi*l77^^FyincJCftIto 

lfc^E-KMpls3(i) JcS^n, Wfi&<D : ?BE.fflnifimb 
10 £*iT*k 3— KMS?05Bi&HU^, ^-O^JfflI*f 

[onei^^fiisn ^yjmnm^ 1 2 
o*^m*sns»tt7 5i? r Frptcto«iosiA6n, 

femm (MA«64msec) /ftttKTr*. »tt7^i/Frp 
= 1 SrSW-ffiSt. y^l 1 5 ttffiB&^E:— KMpls 

£i±£BI^-KMpls4(i)£m^U flRtt^^Frp 
20 =0 (BW^KttlBWtfE- KMpls (i) £^-co££ffi^T 

So 

[0 13 0] »»7^d/Frp«X-f ^1 2 1 Ir 

fctssssn, Frp= i a>«-& v x^^f 121 

BWpls(i)<Dfi«:3feffiiJ«JtC»Jffll^T (=8msec) 
Lfc/t;UXi|@Wy (i) ^rffi^ U F rp= 0 dtey^U 
XiHWplsO) £^CD££/\\fl^*sWy(i) ^bTtb^T 
So X< y^l 1 6tt. ^y;HB*ifU*iJ&IBl 2 2* 
6W*$nsK^i«U7 7^FppJc«J:O^0Dift>L&n, 
C (DM^m L 7 ^ F ppteH 6 (DJl-^- > Kfi^MHi L 
30 &ct5l:LTR^Sn5. Fpp= 1 SrS^ffiSt, X>f 
7fii6H lii^- KMpls (iloftbDi:, ^tco 
W***!*!^— K 0 ^ASBIft^- KM 
Pls5(i) $rtti^L> Fpp=0<D«^«Cttffi»^r— KMpls 
(i) ^(D^^ttJM^o ffiWi^- K^MplsS (i) izmit 

[0131] 1 1 7 tt|gi&4«J5£ffl5 1 2 3*6ffl 

*Sns«ii7^i/FrevfCctO«0«IA6n, ^CO^J 

40 $tl^c<h#. IgiB^^Frev^lfciKeu jinfim 
CD«dlca«ii77^Frev(C0«R£ > r^. 77^Fr 
ev=l*5»**t, X>f7f 117H BBt-KM 
Pi s (i) ©ftto D 13, ^T©*!!****^— K Iw^SdW 
JC^O^ASffiift^E— KMy(i)*ttl*U Frev=0© 

m^iztemm'E- KMpis (o ^iiit- km y (d <h lt 
[o 1 3 2] 02 3 $ nx ^ s o \zummn<D& 

U^WMl 1 1*6©BA, BP*. Bift^— HMy(i)X 
50 2 4tCt>«^^nT^0. 2 4<3!)Bffl 
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te0 3 6#>b0 3 9(C^$riTt^o 5feT> 03 6t:^ 

*T £ 7 5 S tl S o 

[0 1 3 3] mm®9&l 2 5H 2^tf)AND(n]8&l 2 
6, 1 2 7£ffi^T:fe9. — *<7)AND0i&l 2 6te^ 
©AW^l/-*7 7^Fb=lflolftt-KMy(i) 
jWtJE^E-KT***:^ «EE^E-K-e** i SrORIB 
1 2 8 fctB^fS. ffc^<£AND[e]g§ 1 2 7 te^ODA 
tsWJU— *7 5 if Fb= 0 _ao^»qE- FMy (i) ^# 10 
•Wt— IWJH^-HTIte^ i £0 
RlUSSl 2 8KmWrr*. o£D> ANDIh1S§1 270 
ffiMrE— F#JcDA^teNOT(HjgS 1 2 9 ^LT«$ 

[0 134] ORlHlg&12 8H AND0ggl 2 6, 1 
2 7^&OUi*S:S^<h, 1 8CDig®j£^rr 

SS^^FmonU)©^, tt*&SrSfrtfc i \Z*t]fc? 

ORimS&l 2 8<DtiiJ3fe7V 7^707^1 3 0©t7 

h«^tcfe«*&snT*o, *<ou^y h«^jr»aa» 20 

[0135] 7'J7^7P7^130 coir y hm^lzm 
J&7?ifFmon(\) = lifift1&2ftZ>ti. y^7D-; 
7 r 13 0H *7N*7n;i/7l9, 2 0OBiSS* 
T£^*:7^Fcov(i)£)5*>, g#:7^£Tmon<i) = 

ICO i tc**l£UfcS*^^^Fcov(i)(Ofi*l iLTtb 

®*7^yFcov(i) £><6€:0 l:Ut7 
[0 13 6] 0 3 7 <7)*iJ^[HlgS 1 3 lteOREnJgS 30 

13 2^X^0, CCDORHISSl 3 2(j:f0A*T 
ftSfcffirllFWLR^q&^liRWRfflKO*-/ h*7A^7 
1 9^IB"r*B*77^Fcov(l), Fcov(4h ^7^^ 
^Ffin(l), Ffin(4K i^ffi^^^Fprel<DfflcD3^c7) 

MKlft:7^Fvdl<£>ffi£ 1 iLTtt^T^o 
[0 13 7] OR ©851 3 2frt><Dtiy hmW}7"yif¥ 
vdlH II:X^7?1 3 3, 1 3 4^lT^$tl, 

X-f >y^l 3 3«JK2>.» L^^FppKckoT 
EJOSlASru X-f y^l 3 4te^ii^^^FrevfC e t 40 
oTfflt)M&n5A5lCftoTl^ 0 ^£9. OR IhI 
8S1 3 2©ttl^Fvdl= lT^Tfe, B**L:7^ 
^ F ppXI^ii 7 tf F revCD 1 IC g£jg S nt t > 
5*^, hffiEb^v^FvdlteOlcUiry h dm 

[0 13 8] 03 8©*M@BS1 3 5 S3 7©fl|S 

OR[e]g&l 3 6JC«*SCfltFWRRt/£«ttFWLffl9©* 
^ h^"^AVUy2 O^gif ^^*^^^Fcov(2), Fco 
v(3).^T^^^Ffin(2). Ffin(3). ^/±^^^Fpre2 50 
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**A#£ft*j£Tfflj£lHH»l 3 l^teSftD, ORIhJSS 
13 6(1 dCD«-&, *7ht7A^7'2 0^Iit^ 
#y biggj:7^Fvd2£;W y^l 3 7, 13 8£r^ 

[0 13 9] 03 9<DM«@a, IP*>, OR0&S1 3 9 
(CH 1 8 0i»S:g*t§»«»Og*77^ 

Fmon(i)cDM. X. ttmf9tmm*T?»*Zk&7&-r 
^J±:7^Fprel, Fpre2CDfficofprn^l T'$>Z>t:g 
\Z. ^E— &mW)7??fFmtr<Dm$: 1 KUrtBAT*. 

: AB StSmSHB : 

wmistzB—*:— *>hMmz£il*T. SKj^-FMy 
(i), /i;]/X«gWy(iK MB»:7^Fvdl. Fvd2S: 
^-^^Sj^^^FiQtr^^^n^ch, ABS$OT 

40Xf7^S 7S#I) o 

[0 14 0] ABSSJWA^»Snfc»^iCH ABS 

Bsmn$OWTrH ABS$i]H^it^*Scoiij 
^E- FMabs (i) Rtfyi;u*<iwabs (i) a*SB£Sft<S 0 £ 
£T\ JElfr^— KMabs (i) RO^l/XfllWabs (i) <DWufL 

\zmi'T<DmMtemw\zmm-?z>&, ^nbiK- k 

Mabs(i)R^;i/X"fiWabs(i) tC^JLT^ ffifiSLfcii 
«ffi*lt*iIE«9 0 (0 2 9 #98) &tf(HMI4HM!lX 
MS&l 1 1 (0 3 5#BS) T0i^«*$n^C^(: 

[0 14 1] L^b/cC^^, ABStSWfiHiJ-eoiOCD 
«8fg£rjft9rrnH ABSfflW^^coSSlnlPt, #M^iei 
ttXtt^TC^E— ^> hSrS^-rSttia^***^ AB 
StSIHttlB-Cttffil&^E— KMabs (i) Rtf/WXlSWabs 
(i)^T^)J:^l:^$n§ B IP*>, 04Ocdabs 
iP;i/-^>H^$nTt^c];5 1:7x7 y S 701T 

u^TOWJH ABSftllWOf^ift*****^ 
t"7^^Fabs (i) 3&« 1 T?*^^53&^^*^iTftan, 
^(D^^Fabs (i) tt, 0^L^:ViAB S$dWl/-"^> 

[0142] xrv7sm<Dm%immf)mT~$>z>£, 

wM Lfrfflfflmff 7 5 if F cusX tt F cos** 1 T 5 * ^> 
^«'J^n (X5"^yS702) , ^^WWJgl^ 

S 703tlT. ^Sj^E— KMabs (i) JWW;*fiWabs (i) 
[0 14 3] 3-t-^>hW9WiWilT^ 

1) ®m : t-*>h$:m\zmz>iz&. &®js&n?&Tto 

2) «7C^E-K*3E«C»*»Ctt, ffiEIeJ^T^T^ffl^ 
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[0144] ^ B—^—^>hpm^MM^^a\zm 

[0 14 5] -?-ni», 3— ^E — ^>h«ffll^fe^O«tt 

[oi4 6] x^^ys70i, S702©<nrn*^*o 

9J*£^<ft<D«-&H *oTH X ^ y 7 S 703 ^frf 
ABS$iJ^I^<Dfegii;U-5 L >, o£D, 

ajaiL,fcH4 o^-f>^jrr§yp7^ hi, 

1 4 2 £&#i±T^£rrc^£o 

[0 14 7] S*?®!S1 4 0«4OW7f 1 43- 
14 6*«*.T*?K ^7?H3CH ^D^l 
4 l£iiifiLfc!£(OfflStfE-- KMabs(i) MiSLZta 
- : E— ;*> hMWJCTK^^n&ffil&^E— KMy(i)**A 

1 4 2£fiifiLfc«(0/^AeWabs(i) 3-^E 
-^>h«HWCTK«Snfc/^XBWy(i)3&«A*an 

[0 148] X^7^145dl 3-^E— ;*>Kffifl» 
fcTR3ta*lfc#*j/ MB»:79ifFvdl, Fvd2£, Zlia 

fit, A-f-/^l 4 6^«3— ^E— *>K$«8 

;7^FmabsteOR[Hjggl 4 7 (Oftfe^A;^^ 

mabste, ABSttfWafr^ck^TIS^^n^^^^T* 
0. ABSaW^J&$tlfc < t#Fmabs= 1 

[0 14 9] ±Mic7)X-r^5f 1 43-1 46H fiJ3t« 
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1 4 8 A^m*$nS7^if©Jl6**g^T«I0«A6 
nSfeOt&^TV^. 1P*>> *J^BRi 4 8teOR[eJgg 
14 9S1AT*D, ORIelgSl 4 9^f0A*^*i 
ifi 3 #!&±AB SfflmWz&ZfrXttB— bM 
fflT<Dm&J=E— K My ( i ) *t«ffi^E — KTft^tf ® 
JEE^E— K©*tttC»J6Lfc^7^Fmy (i) = 1 AND 
H»l 5 0(:tnm £ufc, mtkifl3ttSk±ABSM 

W^K* X-f7f 1 4 5, 14 6fCfafrtT 

10 [0 15 0] ANDRES 1 5 0 \Z\$. AB'SiR 

fflm-e<DmWi=E— KMabs (i) T^MMfl^E— KT^l^t 
iclit- KMabs (i) = l^A^J^n, ^LT, AND 
@i8l5 0*^lt ^OA^^^Fmy (i) £Mabs 
(i) i 0)*^*^— aLfc^^i/Fm#a(i) £ 1 Kffi^ 
lW7f 14 3, 1 4 4(C^tl^n£tl^*r-5cfcf)tC 

[0 15 1] &mv>3&&>±&ABSfflfflq'\Z$>2>^ 
mfeffll 4 8*6X-fy?l 4 5 4, 1 4 6 lzmi~C7 

7^Fabs3=i*^n-c r nttj&sns©T, a-t^i 

20 4 5tt*u/ hffiK^^Fvdl, Fvd2, o£D, Fvl = 
Fv2= lSrfctiifrU X-f y^l 4 6 te^— 
Fmabs^FiBchLTm^T^o ^niC^fU X-fy^l 
4 5, 1 4 6^7^i/Fabs3=0^«jf&$nS«^ A 
-f^l 4 5li*7 bfgft^^Fvdl, Fvd2£^tVF 
tlFvl, Fv2<hbTtB;ftU X^f 7 f 14 6K- &m 
K^^^Fmtr^FfflchLTm^T^o : E— ^gg 

Kl^^^FmabsttORIilKl 4 7^LTX^f7f 1 4 
6JC#tS&SnTt^^6, d(£>X^f 7f H 6 (DtyUWk 
X-dPU^T. ^E— ^IMJj^^Fmabs, FmtrcoHtl 

30 *^l^H«anfc«fjST, X^7f 14 6^6^- 

[0 15 2]-^ ANDSSSl 5 0 <0A**frj&**fc 

-^(DANDlHlgSl 5 0^b^7f 1 4 3, 
144l:77yFita(i) = l#««Sn, £<0«^ A 

143 ttffilft^:— KMabs (i) £ig»j^E~- KMM 
(i) b. LTUi^; A-f 7f 1 4 4te/^AdWabs (i) 
^WXlSWWOltlTtliM^c ^tUZttls. A-T 
7fl34, H4C77^FiDla(i) = 0^$nT 
l> A-f 1 4 SttffiKr^E— HMy(i) £|g 

40 l^-KMM(i)iLT**U H4UW 
AipgWy (i) S/^MgWW (i) <h ItaiW^o 
[0 1 5 3] :K»«^SJWK€ : 

1 4 0 3&^I»t-KMM(i)S«/1 

;uA*sww(i)^tti*$n^ch, ^n&HB3fBi» 
1 5 1 . *fc> @4T'fi7T7ys 9\z 

T, Hffigj^- KMexe (i) Rtf*/1^X*IWexe (i) t L 
Tt^^n, fit, Hffift^— KMexe 
A*iWexe (i) (cWfflffl^A^n^o 
[0 15 4] A^-y:/S 9^04 2f-i¥ai{-^:$nT^ 

so d^-ete. 5t-r. «a*jt«3id«3WTan&« (a 
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7^ys9oi) , mm*:- fmm (i) fimmznz Uf 

Tr&zm'&lZte. mmm*— FMexe (i) flii/E^— K#* 

^$n^<h<ht)^^/N°;i/7,i|iiwexe(i) ic^-r >;u-^- 

>^©JP^^T(=8msec) 7^I£££n (X5r^S90 
3) , fLT, fiJiAfFpI^S^fT^tlfc^ (Xf7? 
S904) , C^W^fXiHTt^o 
[0 15 5] X-r-^yS902(D*iJSiJ^^EE^-HT 
&£ig£rfe:^ §Hi£ft^E— FMexe (i) #*ff ffi^t- KTS 
£^^^JgU£*l£ (X^y:/S905) o L^L&rt* 10 
^^^T^*^^®j^E- FMexe (i) teiS^tl 

IKi^- FMexe (inrJfgl^- FMM UK W~t>. if/± 
F&W>7£2tlZ> h h^\Z^n)V7,mWz\z (i) \zn)V 

[0 15 6] ^[Hl<7);i—5 1 >^fT$n^:^^^ : bX^ 

^ys902^wsu^^iij±^- Fizzm^nx^z 

^(Dm^. ^yZfS%5<DmmmteM£te*o 
T. A°;ux"tgww(i)^y^;UX«|gWexe(i) c i:D^/h$ 20 
^^S^^JS'J^n^) (X^^/yS907) o C^T, ^ 

fe^nz fecoco, ^;i/X«HWexe (i) tefgarT^J: o \Z 

xuxizm u/vi^fimmzmm^n* t , -£-©ffi»tc 

SO O^AVl/XtHWexe (i) <t 0 feSWH ^CQH^l/ 
XifiWexe (i) K^ft/^l/X^WW (i) ^iS^T^> (X 
^^yS908)o Xt7^ S 907<£>¥«giJ<g 30 

XtlgWexe (i) n*. 

[0 15 7] X^!y>^S902©H s iJBU«***iftE : E 
— FT?**»d»wf4, 7T7yS909*6S912©Xfy 

T/a^Qfisn, mm^mf±"E-^x-(om^^mm\zL 

T, Slffilft^— FMexe (i) &U^AJl,X<gWexe (i) *«H 
^£*l£o MIC, X^!y^ , S902©WgiJtt*^«E^— 
K"CS^^t:H ^BWtfE- FMexe (i) fc«8FE- F 
rt*H3££tl£ C*5^:/S913). 40 

[0 15 8] : Igftft^ai* : 
iuiSLfccJ; 5 \Z LT^iat- FMexe (i) Rtf^W* 

(gw(i)a*^ £n&<fc, ^ n e ^ 3 -e ttffiib«*t3o 

JWKtftffi 1 5 1 ^"bAVl^ffitfrgB 1 5 2 irtB^n, s 

*i£ 0 X5^:/S10Ttt, iSit- FMexe (i)fttf* 

TiS^Stlfc^y h^ift^^^Fvl, Fv2^-^|gtfr 
^^^FmtcS^#, ht7/^l 9, 2 0M 
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[0 15 9] ddT, tfy bmWjy^ if F\\ffiFwl= 1 
**ttWj£n, bMmyy if Fv2ffiFv2= 1 <&*^lw 

nz> 0 cimrMU hmmy^ifF\\, Fv2^otc 

Ut7^nW5«^ *7ht7W7l9, 2 0 
**Fm= 1 <o«^i:ltt-j^ 1 8 *K»rr*«IMg*ia* 

[0 16 0] : AU&Ztttin/Vl>Zf<Dmm : 
mmLfc/V^mm^l 5 2K*«»qE-KMexe<i)R 

1 5 2T«H4 3 {:^tISjJKf > CS£o T A P ^ 
|±SPA*;U^12, 13M« C uuT, ^4 3CD|g 

[0 16 1] g»;Hf>i:i5^T«, 5fc-f\ ^ffift^t 
- FMexe (i)^*jgij$n U^y^S 1001) , CClTfcD 
^Jg'JlCT, *ffi«HE— FMexe (i) ^iiEE^E- K0«^C 
£>^Tte, ^<9*A;UX*IWexe (i) #0 «t 0 fe:fc#**5 

^**«ausn* (x^^^sioo2) . c^-rcD^jguigm 

2, 13KWU APA*;i/^ttB8#$n-5(^{C»LTm 
a/VV^l 3l*ffift£?l* fit, ^A°;UX*iWexe(i) 

»*«)SifT«««n-«^sn* (x^^ysioo3) . 
mzmmzn. ^lt, *ns*r^*y h^7/\^7*i 9 

[0162] ^Kift^E- FMexe (i) ^liffi^E- FJd*6fif 

C<D^T, -€-0*itJC*»SLfcAP2fc^ffiPA;i/yi 
2, 13(Cg8L. cn€>APX^ttiPA;U^4ft{cgH# 
$tl> fLT> Hffilb^:- FMexe (illlft^-PCR 

[0 16 3] XTy7S\m<DmmiZT. HffiK^B— F 
Mexe(i)^«EE : E-K-tf*S»'&lc:feoTtt, 
t>. ^cD^/^;bXi(iWexe (i) ^0^0 t>^€r^S^Atfq 

gij$n^> (x-x^ysioos) . ^^t©ww*»*«*t? 

&mzttfcLfcAnRZSltiart)\,-7l 2, 13 
AP/^uytigB^^n^^lC^LTtBP/^U^ 
13te§fJ#2*l. ^LT, ^A;U^iHWexe(i)^(D^ 
ffffl»35:^*d>Sn* (X^^^SI006) . $EoT, X 
5ry^S 1006©**lC<tO, *(ftlC»«Lfc*-r-;U^ 
U-*lZMf±2tlZ> Z. £ \Zt±Z> 0 
[0 164] Z.<DiM&lz*>. mmm^- FMexe (i)«fM 
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tbn/NVuyi2, i3tcinu cne>AP&^uiPAVi^ 

yii*i:ffl#Sh, fit, ftBtt'E— FMexe(i)tt« 

w^-Ffcwean* (x^^ysioo7) . 

[0 16 5] X^y^SlOOlCDWMfcT, ^ffifft^— F 
Mexe (i) ^Jt^r— FT'SSS^Cfe^TH ^tf)*^ 
^JtJSbfcAP&^tUP^Wy 1 2, 1 3ti*(Cffl#^ 
ft* U^^ysi008) o B4 4S:#B8TSt, mfiSL 

Mexe (i) , H/^XflgWexe (i) <Z>Hfifc&*^-f A3 1 * — F 

[0166] 3— ^E-y > F$»JfPcDf£/B : 

#^JS!lHl*^lSE|nl^^^Fd**Fd= l i:i^^tTT 

[0 16 7] : d©f^ ^>f>;^>0Xr 20 

7 7°S4, S 5^lTl*3-t-^>hrdWf) 
ft. f LT, 7.TV~?S ^B— ;*> MBfflW**fr 

^^^Fynic (0 2 4<D«g[elK#HS) ^Fymc= 1 
* £ <h <h ITSP^- F ©lRJl/-f >fimn £ 

ft, 02 6(©a*{;i/— ^xrffiv^ Gmwattm*— 

[0 16 8] ^Cim *P8*t&ieigLTV>S<fc<»£L 

t^sot, 02 6(©g*?;i/— ^>*e«x^^ys60i 

©*JBUtt^*^^0. X^^yS602£AKcDX^^y 30 
^SS^ft^o 

usfflrsj^ssEiHi : x^y7°sm<Dm%m 

gzfim, -D^K>. *HB*ff^^i/Fcus^Fcus=lT* 
ot, #M©US«|p]^3fii/iJ:'5?a:tfci5ii^&S<h, £itu 
«ft WfiSffe) FWKOttW^-HMdJttJte^E-K^tS 

HM(4)»4i»ffi^:— HfcK^Sft, fit, {&(D2^(D 

mm^- km (2) , m (3) te^ft-en#fww^- kkjke 

2ft3 (Sl^^^^yS603#BS) o 
[0 16 9] ft*!!©***^— HM(i)X-»B 40 

KMpls(i)**S3£<*ft (0 2 8(Dm^)l-^>m 

<5o fit, dfteSlft^r- KMpls(i)R^/N°;UXitiW 
pls(i)te, H2 3©i»E*jt«iE«9 0 2fc««I»e*(O 
^Sfl^Mggl 1 l^ST, K»^E-KMy(i)atX/^l/A 
*IWy(i) tftS. 
[0 17 0] — ^5, 0 2 3 ©ffi»*J^ffl 1 2 4, 
0. 0 3 6~0 3 9©*036@gStC*^T, 03 6<O^ 

:/U-*:7^Fb#Fb= i 50 
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40 fi^Wft^-HMy(i)3j«if£E^-F-c**«^ 
<£AND[eJg§l 2 6RtfOR[§HSl 2 8^11^ 

1 8©ffii!iSrS*-rs*l6tt<^S*7^yFmon(i). * 
fc, 7 'J 7 y 7 P 7 ^ 1 3 0 ^ IT* 7 h * 7 AV^ 

19, 2 0©ffi»i*S*-rs*liS<Z)S*7^i/Fcov 

(i) rt^ft^ft 1 tC^^ft^o 

[0 17 1] fttfMtCte, HUj*bfccfc5(CUSffirp]C03i 
I ^JSeHIBS * r> X Zf 3^ y)l 3 jMB^ii * ftT l> 
*ttiatf«. ^[hISSI 2 5©ffi**«FiDon(4) = Fcov 
(4)=l<!:&t), ^IT, 0 3 7 <£>*J^[H]g& 1 3 1 (O 
R0B132) frtty hffi»7^^Fvdl^Fvdl= 1 
<hLTWB^$ft> 0 3 9 (£>*JJ^[eI{£§, gp^, OR 

[HISS 1 3 9*^^— ^ffiift7v^FmtrA^Fmtr= 1 £ 
UTtH^^ft^c Cut, g*!7^Fcov<2)=Fcov 
(3) = 0T*S^6, 0 3 8 <£>W£[hJS§ 1 3 5 (OR[eI 
»1 3 6) ^6lBA$ns*7 h^i&^^^Fvd2^H 
LTttFvd2=0 ch^C^o 

[0 17 2]fcT, «ft«fl:*oTtt-*(DAybB 

*y hBWi^^i/Fvd^lR^— ^B»7^i/ 
Fmtr=ltt, 0 3 <DSHffll«^©aS?BR 1 4 0 (04 1 
TW^f 14 5, 14) Sr«TFvl=l, Fv2= 
0, Fm=l£&9. fit, ^nf)77^1Illfi^ 
tLT*7 F^A^l^l 9, 2 ORtft-^ 1 8t3#t 
3&£ft3„ SP*>, £«HiFWLX«*«liR 

9©*#H#SftS<fci:*>k:, *ffirtftFWKRy:&«li 

^I8»$ti5, u^-^is^liiiat), # 
>^l 6, 1 7*>Sffi«#ttffi;£ftS. 
[0 17 3] — ^> ^U— +^^;U3^f8^iiSftTl^ 

- KM (1) Rtf*ittRWR©$il»t- FM (4) 
^E-FT^ft^OT, W&njg&i 2 5 CDANDlelgS 1 2 

7 2fctfOR[Hl&&l 2 8*^bTS*7^^Fmon(l) = F 
mon(4)= l^tfJ^^ft. flT> WJy^Dy^ 1 

1 3 0^ettFcov(l) = Fcov(4) = l^m*$ft2>Ci: 
tC&£ 0 SoL dcr>«^tcfe, ^-^SWi^^Fmt 
r= 1 (hftott-? 1 8, IP^, #>yi 6, 17^ 
ffilftSft, fbT, h^ift^^^Fvdl^^l \Z 

[0 17 4] L^L^e, #»©I^I:^oT 
«T»LfcK»^-KMpls(i)3^ft(ll«^(0»fW*M 

Sill (0 2 3) JCTjfflSSftS*!:, ^<7)#f6ffl*fft 
;i^K*Jje«l 1 8 (03 5) COm^T'^^^-^^F 

hld^l {c^$ft^)(D-e, X-f^y^l 1 2^0^x. 

■oft. ^aw^-HtcfeSBWi^E— HMpls(i)»iff»^: 
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[0175] sfc, #mmm (Fb=o) <Dm<enz$>r> 

Ttt, ^*3~^-;*>hrd<£>S:tfiJ;:IHL (01 0# 
B8) , *©*3E«Cpi^»liW9©*^a)L0J:O , b*e 

s(ih H*5, My(i)A^fr*n«A;i/X«»!Tpls«:fi 
<1-5^tCft5^^, ffiW?^ — K My ( i ) rt*if EE^E— H 

[0 17 6] ffi»HE— KMyfO&tf'tjUXlBW 10 

y(i)»4l»ifiUfccI:5»c«||«-*HBR*l 4 0^gtli 
^-HMMIilStf^fiWWli) (hLTSSSSn, Jg 
(3. ^nbCS^^IK" KMexe (i)2H**AUUX 
(tlWexe (i) #*Kffi3-ft*tt*, ^igK^E- KMexe (i) R 
tf^/WXl@Wexe (i) Kftl^ MJfcTSAP&tfttiPA 

2, i 3*«ffi»$ns (04 3comm)\^— 

fig) o 

[0 17 7] ^flcMKte, USSlfiKOSfit^ffiElElRp-tfft 
^fcHLTfcfrta^KllrE- KMexc (1) ^ME^B- FT 5 20 

(H4 3<DXr-^ysi006) , £itu«filF WLco^U— * 
—J^U-JrlZMlsTfc^CDmmm*:— HMexe (4) 

il5 (04 30DX^^yS 1003) o CCD^T 
fit, ^18Cci:D*>yi6, 17»$n 30 

[0 17 8] Cut, 04 5(I^LfcXU7^l:»t 
WJv ^ t>«^ U cnC^U SflKj^j F y T^if ft] 

[0179] S^T, 04 6^^^tlTV^ct^JC:&H9 

«?<d±5 titan u cnf:j*L, *«*RWR<0«J» 50 
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3— -J- »J X Fytta^B3A^H5cHl©cfc 5 

«*J>*T5« aEWUFWL^IBLTfi-C-COWft 
*Fx^«^-rSd^(rjDX.Tn— ^-U >^7^-XFy 

— *8MtRWR»CWLTtt-t©«»* 
Fx*«iiip-rSCi^JP^.T3— >^7t-^Fy^ 

hM(+) *t**-r*. 

[0 18 0] ft*, H4 6^ Ay^>y*Hltt*»* 
Fx. n-t'J>^7^- 7Fy<Dtt»±AFx, ± A 
Fy^lTt^. Cut, *i^<7)*rft*«l1f*^)fcM 
*|FWLRtf*«t6RWRtc43ViT> ^n^iM&OAPR 
ffttlP/t;^12, 1 3\t. W>£3-*:-*>hrd\Z 

m^mmzntcmmm^- KMexe oj Rtfgg/wxra 
^wexe (i) KtisviiiEHsnsoT, mmzmm^—* > 
hM(+)*ss«j^jn-r*c:i:3&«T€r, cntc^o, * 

[0 18 1] ^BU*iFWLa^^RWR<D^U 

[0 18 2] jEtc. S*3— W>hrdlt mfaiL 

Sntl^OT (01 KDfffliHfy*, Xf7 7°S 
504, S505#«D . ^SSH-^E-^X^rdl:*^ 
*tft*liO«»^*«SnS4:. *Pf<Z)ttl9tttt 
i:iS:i;t*»i*ft3-t-^ > hfHm^fii§<hft£o 
[0 18 3] L*>*>> g*3-^>hrd(i3-l/ 

[0 18 4] ft*. g*3— ^— *>hr6<D&lii\z$> 
-€-<DJSElEl*rRlS:i«»ft^*J«-lf*, 3-^E-^ 

> nw»©*ff ^mmizffo z. t35f«-c«*. 

[0 18 5] fla^CD3— ^E— ^>h$JflD©Hfr^a.O* 
M^K^C^^i^ *WISFWRa«aE«(iRWL© 
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So SEoT, *H9«lFWRS(^2E^fftRWL<D^-f— 
[0 18 6] ZtUzHL. B-^-^yhMfflcDmfT 

;&hu*&fwr;rd%^ 

2 . 13 Ji-C-tlSO^Kifc^— KMexe (i) *tflH#qE— K 
©APS^nA^yi2, i3l»l:^nT^S 

2*^UT*m«FWRa^a£«iiRWL©*>f- 

ffif « F WR& £^$1 R WL <D y U - *EE^ 3f 3 K if Jm 

[0 18 7] &rz. immmz$>-D-a*. tammrwi 

> h rdcD^fctUrWU -?-(£>g#3— ^E— *>hrd£SS 
±WF LT*»T^5©T, ZL<Dm&. *l£f&RWR(D:/ 
U-*ffitt«»l^<oa^<kDfe5E^9ai<i«£EStl-5. ffi 

t/7*~ 7sFy&miZl&'P~tZ><DT\ fcSu^FWLCOn — 

#s Q 

[0 1 8 8] MK. 3-±-*>hfflW<Dmft*, K^ 
^AWl/-^y^3^(D^^ hn— ^Sffi 
(50mm/s) *>air»a«7M*aA/«:»^Ctt, 0 6 

;P3<oB*»U7^^Fpp*ri^K«^ns. cicb* 

11 (H2 3#SR) Izm&tStl&t. CKD&Sj^Mffil 
1 lT'ttf©X<yf 1 1 6 (0 3 5#BS) ^B*«L 
:7^Fpp= 10«^§WT«JOiAb§e^ ±T 

So 

[0 18 9] -tftft, g*^^yFinon(i)^g*^^ 
^Fcov(i)(Dftn&^0 KUiru/ K£*l (i3 6# 
88) , flT, ^^h^K^^^Fvdl (Fvl) RrPE 
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-&mW)75ifFmiT (Fid) fcSfc 0 KUir*;/ h <*ft* 
(03 7, 3 8#fiB) % * 7 ht7A;^19^B 

bx> &#$S<7)Apa*;u:/i 2tig3#$n, -^comnA 
;^i3ttEB#sns. 04 3©ffiis;i/— 3 1 

^^;u3©K*ii*tc«i;fc^u— +ie*^*»6 

+ft\zm&?Z> Z. 

[0 19 0] OSffiftOD^SSElHl : 02 6^1^- Kg 
JR;U— ^>{C^T\ 7f7^S 6O2<0*J»J«*a*«T 
X^^yS604^JSiJ^^Ko^DFcos=l £ 

WKDfflffl^- KM (1) ^ifEE^E- K \zm7£2tlZ> t. <h *> 
fi^RWRODSfJffll^:- KM (4) t^MGE^E- KKlB* 

X^!y^S605#SB) 0 
20 [0 19 1] Cd-C 5 , *M©S0»fipf3*oTtt. 04 7 

^^nxi^ct^frfcffiriiFmiwMLTtt^cDftoa 

U unC^L, *«*lRWR^HLT«SJi&*Fx*t« 
^-S^-tU >^^^—XFy^ifSp-rSil<?:(C 

^4t^o ci^Stc^— ^>HM(-)tt*j^CDOSlS 

mcdx tr >&mmz®mTz> z. £&t*&z>o 

[0 19 2] ft*. OS«rR]<D*3KE|pI^*oTt>. 
30 »B3K\ BWf L:7 7^Fppj&U KS^£nfc« 

#US«rp]fiO#OS«lRj-e<0*SSEIsI : 0 2 6<0fflfflPE: 
— KSJ?;U— ^>tc43ViX, X5=-^yS602, 

USTfe4<^cOStt)&^l:H feittPPSFWL 
X^^HRWRcDMIB^E— KM(1), M(4)tt*fc««p 
t-Kl:B»SnS (*1X^5 L ^^ P S606#BS) . 
[0 19 3] il<0»fr, £flttlSFWLR^*«ttRWRfflJ 
40 2, 1 3«^#^nSo 

KM(-) c7)Hn^^^$i±Sd^^^ 0 
fctHl : WiELfclfiEia7 7ifFdatX«aiWHi&»777 
^Fymc^Fd=Fynic 1 = 1 £&oT£SS![e1T<E>3— 
-^>KSIW*fT^nSi:. ^^IT't), ffij£<Z);&iSElHl 

(Hl^qE-^> KM(+) $r^^$-yr, Cni:«L, -^0)0 

smfa&&^m&\ztem.5t : £--*> kmh 

50 S^<*B9^F\W&^^RWL^yu-^/±^fflI 
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§ (^l&r;H2 6<7)X^>yyS607-S61K 04 3(D 
[0 19 4] jlO>5>7.^T : &ffi<Dftfflmm* 04 8 

^EP : X5 L 7U>yA>K;U©JSk^|6j) £*«&*J: 

^<t, 08 <Dm®mfe)i'—3 L >jc*3i^t, fiEmUjfay? 

[0 19 5] CKOck-S^ia^isv^T. mfj£L7cJ;-5K 
^©J|[lJ|plTOTnil«!:as*BuftFWLOS!l!!iA^ 

fiio^n^o se^t, *w:t% : e->>hM(-)^ 

[0 196] L^L&7^6> fHt&JSEIel^f, ^:ABS0J 

bh) , *PS^WaSi4«7C^E-^>l-S:58*$1l:«^^tt 
[0 19 7] ^nSSt, «rti^lE3WW»«JC**i:, 08 

(D^m^ji—^->iz^nxi^ < k v cxt7 ys 30 
<&J&eD&ft:7^Fds* gp*>. /\>f;i^0 1;:S^t 

S^nJ:5l:LT*S0T (X^^yS311) , CCD 

[0 19 8] Z-<D&o\Z\^XMm-)5faft^t£nZ>tl, 
H5R3 — ^ — ^ > h r dcimKOJSTieM Ufci 3 K 3 

ff mm y?¥F cos-m& < mmmn y 5 y f cusa* 1 \z 

RSSftS. SE^T> * 1S^02 6 CD 

S«;U— > & 6 W b A^a cfc o \z1zM H F WL (D ;/ 
tEWSn, ^(DTsVyT'm&M'PZtl&ZtilZZs: 
Z> 0 dCD^m, 04 9^^$nT^^)ct3tCfemi^FW 
LCDZi-^U>y^^— *Fy>WfftlU ♦ffiKIeM^— 

^ > (+) i)m*£tz>» ^(Dmm^— *>\*MM\*m 
4 8 ^com^—* > h tm— Jjfaizftm'?z>fr 
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[0 19 9] CCT\ S1R«02 6C031^;U-5 1 >^ 

*fg*§RWRK:MU *<&:7U— *ffi©*imtt^±Sn 
£0 EPt>> Hui^Lfc*^>^X^T^^FcsCOffl^l (C 
iS^^tlTV^ch (Fcs=l) > 02 9©S^«9 4 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The revolution control unit of the vehicles which give a difference to the selected damping 
force between wheels at the time of the braking revolution of vehicles characterized by providing the 
following, and vehicles are made to generate the yaw moment based on this damping force difference, 
and control revolution of vehicles A counter steer detection means to detect the counter steer state of 
vehicles and to output the detecting signal A regulation means to regulate the increase in rear wheel 
damping force when the aforementioned detecting signal is outputted 

[Claim 2] It is the revolution control unit of the vehicles according to claim 1 characterized by to see a 
generating means generate the aforementioned yaw moment, in the revolution direction of vehicles, it to 
use an outside front wheel and an inside rear wheel as an object wheel, and to make one damping force 
of these object wheel increase, and to decrease the damping force of another side, and for the 
aforementioned regulation means to undergo the output of the aforementioned detecting signal, and to 
regulate the increase in damping force with the rear wheel of the aforementioned inside. 
[Claim 3] The revolution control unit of vehicles according to claim 2 characterized by providing the 
following The aforementioned generating means is a yaw rate sensor which detects yaw REITO of 
vehicles. The handle angle sensor which detects the handle angle of the steering handle of vehicles A 
revolution detection means to detect the revolution direction of vehicles based on the output of the 
aforementioned handle angle sensor at the time of marginal braking of the vehicles with which the slip 
ratio of a wheel exceeded the aforementioned usual range while usually detecting the revolution 
direction of vehicles based on the output of the aforementioned yaw rate sensor at the time of braking 
which has the slip ratio of a wheel in the usual range 

[Claim 4] The aforementioned revolution detection means is the revolution control unit of the vehicles 
according to claim 3 characterized by including a judgment means to judge noting that there are vehicles 
at the time of marginal braking, when the aforementioned antiskid-brake control unit operates by 
building the antiskid-brake control unit into vehicles. 

[Claim 5] The revolution control unit of vehicles according to claim 1 characterized by providing the 
following The aforementioned counter steer detection means is a yaw rate sensor which detects yaw 
REITO of vehicles. The handle angle sensor which detects the amount of steering of the steering handle 
of vehicles A revolution detection means to detect the revolution direction of vehicles based on the 
output of the aforementioned yaw rate sensor and a handle angle sensor, respectively A means to output 
the aforementioned detecting signal which shows a counter steer state when the revolution direction 
detected with the aforementioned revolution detection means is inharmonious 

[Claim 6] It is the revolution control unit of the vehicles according to claim 1 further characterized by to 
regulate the increase in rear wheel damping force when the aforementioned regulation means receives a 
detecting signal from the aforementioned counter steer detection means and the aforementioned 
marginal braking detection means including a marginal braking detection means to detect the time of 
marginal braking of the vehicles with which the slip ratio of a wheel exceeded the usual range, and to 
output the detecting signal, respectively. 
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[Claim 7] A generating means to generate the aforementioned yaw moment is the revolution control unit 
of the vehicles according to claim 1 characterized by including a means to set up the aforementioned 
damping force difference, based on the differential value of the yaw REITO deflection between a means 
to set up target yaw REITO of vehicles, and aforementioned target yaw REITO and real yaw REITO of 
vehicles, and the aforementioned yaw REITO deflection. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the revolution control unit of the vehicles which 
stabilize the revolution behavior of vehicles by controlling the damping force of a wheel at the time of 
braking revolution. 
[0002] 

[Description of the Prior Art] This kind of revolution control unit is indicated by JP,3-1 1275 5, A. This 
well-known revolution control unit gives a difference to the damping force of a right-and-left wheel, and 
makes vehicles generate the yaw moment according to the damping force difference based on the yaw 
REITO deflection between target yaw REITO of vehicles, and real yaw REITO, and it is made to obtain 
the target yaw moment at the time of revolution. So, according to the well-known revolution control 
unit, at the time of revolution, the excess and deficiency of the yaw moment in vehicles are canceled, 
and it is thought that stabilization of the revolution behavior can be attained. 
[0003] 

[Problem(s) to be Solved by the Invention] However, if it is in the well-known revolution control unit 
mentioned above, a counter steer to which the revolution direction of vehicles and the operation 
direction of the steering handle of a driver become inharmonious is not taken into consideration at the 
time of braking revolution. For this reason, even if the damping force of a rear wheel is increased in the 
state of a counter steer to give a damping force difference between right-and-left wheels, the cornering 
force of the rear wheel does not become what generating of the yaw moment which a driver means 
helps, and will have a bad influence on generating of the yaw moment depending on the case. 
[0004] The place which this invention was made based on the situation mentioned above, and is made 
into the purpose generates the yaw moment of the suitable direction for vehicles also in the state of a 
counter steer, and is to offer the revolution control unit of the vehicles which can stabilize the revolution 
behavior of vehicles certainly. 
[0005] 

[Means for Solving the Problem] The above-mentioned purpose was attained by the revolution control 
unit of the vehicles of this invention, and in the revolution control unit of the type mentioned above, the 
revolution control unit of a claim 1 detected the counter steer state of vehicles, and is equipped with a 
counter steer detection means to output the detecting signal, and a regulation means to regulate the 
increase in rear wheel damping force when the detecting signal is outputted from the counter steer 
detection means. 

[0006] see a generating means make vehicles generate the yaw moment, in the revolution direction of 
vehicles, it uses an outside front wheel and an inside rear wheel as an object wheel, and one damping 
force of these object wheel is made to increase, and the damping force of another side decreases, and a 
regulation means regulates the increase in the damping force in an inside rear wheel in response to the 
output of the detecting signal from a counter steer means in this case in the revolution control unit of a 
claim 2 — it has become 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 12/15/2003 



Page 2 of 28 



[0007] In the case of the revolution control unit of a claim 3, a generating means to generate the yaw 
moment The yaw rate sensor which detects yaw REITO of vehicles, and the handle angle sensor which 
detects the amount of steering of the steering handle of vehicles, While detecting the revolution direction 
of vehicles based on the output of a yaw rate sensor at the time of usual braking which has the slip ratio 
of a wheel in the usual range At the time of marginal braking of the vehicles with which the slip ratio of 
a wheel exceeded the usual range, it has a revolution detection means to detect the revolution direction 
of vehicles based on the output of a handle angle sensor. 

[0008] The revolution control unit of a claim 4 was applied to the vehicles with which the antiskid-brake 
control unit is incorporated, and the revolution detection means is equipped with a judgment means to 
judge noting that there are vehicles at the time of marginal braking, when an antiskid-brake control unit 
operates in this case. It has a revolution detection means detect the revolution direction of vehicles, 
respectively based on the output of the yaw rate sensor to which a counter steer detection means detects 
yaw REITO of vehicles in the case of the revolution control unit of a claim 5, the handle angle sensor 
which detects the handle angle of the steering handle of vehicles, and a yaw rate sensor and a handle 
angle sensor, and a means output the detecting signal which shows a counter steer state when the 
revolution direction detected with this revolution detection means is inharmonious. 
[0009] The revolution control unit of a claim 6 detected the time of marginal braking of the vehicles 
with which the slip ratio of a wheel exceeded the usual range, and is further equipped with a marginal 
braking detection means to output the detecting signal, and when a regulation means receives a detecting 
signal from a counter steer detection means and a marginal braking detection means in this case, 
respectively, the increase in rear wheel damping force is regulated. 

[0010] In the case of the revolution control unit of a claim 7, a generating means to make vehicles 
generate the yaw moment is equipped with a means to set up the damping force difference between 
wheels, based on the differential value of the yaw REITO deflection between a means to set up target 
yaw REITO of vehicles, and its target yaw REITO and real yaw REITO of vehicles, and yaw REITO 
deflection. 
[0011] 

[Function] Since according to the revolution control unit of claims 1 and 2 the increase in the damping 
force in a rear wheel is regulated at the time of braking revolution if it is in a counter steer state, the 
damping force and the cornering force of the rear wheel do not change. In this case, it is that only the 
damping force of other wheels decreases, and the yaw moment effective in the body occurs. 
[0012] According to the revolution control unit of a claim 3, in the counter steer state, since the 
revolution direction of vehicles is detected based on the output of a handle angle sensor, the damping 
force of the front wheel which sees by steering-handle operation of a driver in this case, and serves as an 
outside decreases, and the yaw moment effective in the body occurs. It is judged noting that there are 
vehicles at the time of marginal braking according to the revolution control unit of a claim 4, when an 
antiskid-brake control unit operates, and the revolution direction of vehicles is detected in this case 
based on the output of a handle angle sensor. 

[0013] When the actual revolution direction of vehicles and the revolution direction which a driver 
means are inharmonious according to the revolution control unit of a claim 5, it is judged with it being 
in a counter steer state. According to the revolution control unit of a claim 6, when there are vehicles at 
the time of marginal braking in addition to a counter steer state, the increase in damping force with a 
rear wheel is regulated. According to the revolution control unit of a claim 7, the damping force 
difference which should give the revolution state of vehicles between wheels based on the yaw REITO 
deflection and its differential value of the vehicles shown correctly is set up. 
[0014] 

[Example] Reference of drawing 1 shows the brake system of vehicles roughly. This brake system is 
equipped with the master cylinder 1 of a tandem die, and the master cylinder 1 is connected to the brake 
pedal 3 through the vacuum brake booster 2. While the pressure room of the couple of a master cylinder 
1 is connected to the reservoir 4, respectively, from these pressure rooms, the main brake-pipe ways 5 
and 6 are prolonged. 
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[0015] The main brake-pipe ways 5 and 6 were prolonged in the inside of the fluid-pressure unit (HU) 7, 
and these main brake-pipes ways 5 and 6 have branched on the branching brake-pipe way of a couple, 
respectively. The branching brake-pipe ways 8 and 9 from the main brake-pipe way 5 are connected to 
the wheel brake (not shown) of the forward left ring FWL and the right rear ring RWR, respectively, and 
the branching brake-pipe ways 10 and 1 1 from the main brake-pipe way 6 are connected to the wheel 
brake (not shown) of the forward right ring FWR and the left rear ring RWL, respectively. Therefore, 
the wheel brake of each wheel is connected to the tandem piston 1 in cross piping form. 
[0016] The solenoid valve is inserted in each branching brake-pipe ways 8, 9, 10, and 11, respectively, 
and each solenoid valve consists of an entrance bulb 12 and an outlet bulb 13. In addition, between the 
wheel brake and the corresponding solenoid valve of a rear wheel, and the entrance bulb 12, the 
proportional-spacing bulb (process variable) is inserted, respectively. The outlet bulb 13 returns and it 
connects with the reservoir 4 through the path 14, and the outlet bulb 13 of the solenoid valve of the 
couple returns to branching brake-pipe way 10 and 1 1 side, and the solenoid valve of the couple is 
connected to the reservoir 4 through the path 15 at branching brake-pipe way 8 and 9 side. Therefore, 
the brake pressure of each wheel is controlled by carrying out the feeding and discarding of the pressure 
in the wheel brake by opening and closing of an entrance bulb and an outlet bulb. 
[0017] The delivery of pumps 16 and 17 is connected to each of the main brake-pipe ways 5 and 6 
through the check valve at the middle, and these pumps 16 and 17 are connected with the common 
motor 18. On the other hand, the suction mouth of pumps 16 and 17 returns through a check valve, and 
is connected to paths 14 and 15, respectively. Furthermore, as the cutoff valves 19 and 20 which consist 
of a solenoid valve are inserted in the upper portion rather than the node with pumps 16 and 17 and 
these cutoff valves 19 and 20 are bypassed in the main brake-pipe ways 5 and 6, the relief valve 21 is 
arranged in them, respectively. Here, cutoff valves 19 and 20 constitute the cutoff-valve unit (CVU) 22. 
[0018] The entrance and the outlet bulbs 12 and 13 which were mentioned above, cutoff valves 19 and 
20, and the motor 18 are electrically connected to the electronic control unit (ECU) 23. In more detail, 
ECU23 consists of storage, such as a microprocessor, and RAM, ROM, an input/output interface, etc., 
and bulbs 12, 13, 19, and 20 and the motor 18 are connected to the output interface. 
[0019] On the other hand, the wheel speed sensor 24 formed in each wheel and the rotational-speed 
sensor 25 which detects the rotational speed of a motor 18 are electrically connected to the input 
interface of ECU23. In addition, in drawing 1 , the connection between a motor 18 and ECU23 and the 
connection between the rotational-speed sensor 25 and ECU23 are omitted from the convenience on a 
plot. Furthermore, the handle angle sensor 26, the pedal-travel sensor 27, the order G sensor 28, the 
horizontal G sensor 29, and the yaw rate sensor 30 are electrically connected to the input interface of 
ECU23 in addition to wheel speed sensor 24 and rotational-speed sensor 25 as shown in drawing 2 . 
[0020] The handle angle sensor 26 detects, the amount of steering, i.e., the handle angle, of a steering 
handle of vehicles, and the pedal-travel sensor 27 detects the amount of treading in of a brake pedal 3, 
i.e., a pedal travel. Detecting acceleration before and after Order G and the horizontal G sensors 28 and 
29 act on the cross direction and longitudinal direction of vehicles, and lateral acceleration, respectively, 
the yaw rate sensor 30 detects, each speed, i.e., the yaw angular velocity, centering on the vertical 
direction of vehicles. 

[0021] ECU23 controls the operation of HU7 and CVC20 according to various vehicles kinematic 
control based on the sensor signal of various above-mentioned sensors. As vehicles kinematic control, 
there are yaw moment control when being, while vehicles circle, traction control (TCL) control, 
antiskid-brake (ABS) control, order ring braking- force-distribution control, etc. as shown in the block of 
ECU23 among drawing 2 . 

[0022] If drawing 3 is referred to, the function relevant to yaw moment control is shown in more detail 
among the functions of ECU23, and the main routine which performs the function of the yaw moment 
control relation is shown in drawing 4 . In addition, the control period T of a main loop is set for 
example, as 8msec(s). First, if the sensor signal from the various sensors mentioned above is supplied to 
ECU23, ECU23 will perform filtering (block 32 of drawing 3 ) to a sensor signal. The recursion type 
primary low pass filter is used for filtering here. In addition, the following, unless it indicates, it 
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considers as that by which a recursion type primary low pass filter is used also for the following 
filtering. 

[0023] The sensor signal [ finishing / filtering ] (i) Vw, i.e., wheel speed, the handle angle theta, a pedal 
travel St, the order acceleration Gx (before or after / Gx /), lateral acceleration Gy (width Gy), and yaw 
REITO gamma are read at Step SI of drawing 4 , and information is computed in order to judge the 
operation of the information which shows the movement state of vehicles based on these sensor signal, 
and a driver (Step S2). 

[0024] In addition, in Step SI, (i) given to wheel speed Vw is for the wheel speed of each wheel being 
shown collectively, and i is an integer from 1 to 4 which specifies the wheel. For example, in a forward 
left ring and i= 2, a forward right ring and i= 3 express a left rear ring, and i= 4 expresses [ i= 1 ] a right 
rear ring. In addition, i given to subsequent reference marks is also used in the same meaning. When it 
sees by drawing 3 , execution of Step S2 is expressed with the operation part 34 and 36, respectively, 
and the movement state of vehicles is computed based on wheel speed Vw (i), Order Gx, Width Gy, and 
yaw REITO gamma in operation part 34, and the operation situation of a steering handle or a brake 
pedal by the driver is judged based on the handle angle Th and a pedal travel St in operation part 36. 
[0025] : movement state [ of vehicles ]: -- criteria wheel speed: - first, although the criteria wheel speed 
Vs is chosen from wheel speed Vw (i) Here, if there is criteria wheel speed Vs when it is specifically 
vehicles at the time of not braking, the wheel which cannot be easily influenced of a slip of the wheel by 
the drive control, and, it is set as the wheel speed Vw of the quicker one among non-driving wheels, and 
it is set to the case at the time of braking by the fastest wheel speed Vw in wheel speed Vw (i). In 
addition, it is judged by the brake flag Fb set up by pedal operation of the brake pedal 3 which mentions 
later whether there are any vehicles at the time of un-braking. 

[0026] To car-body-speed:, next the criteria wheel speed Vs, in consideration of the speed difference 
between the inside-and-outside rings in the case of being, while vehicles circle, and the velocity ratio 
between order rings, the center-of-gravity speed in the center-of-gravity position of vehicles is 
computed, and the degree of car body speed is determined based on this center-of-gravity speed. First, if 
yaw REITOgamma and the front treads Tf and Tr are used, the inside-and-outside ring speed difference 
delta Vif and delta Vir between front wheels and between rear wheels is expressed with the following 
formula, respectively. 

[0027] Average inside-and-outside ring speed-difference deltaVia between front wheels and between 
rear wheels is expressed with the following formula delta Vif=gammaxTfdeltaVir=gammaxTr, therefore 
here. 

deltaVia=gammax (Tf+Tr)/2 - the case where it is assumed that the center line of rotation of vehicles is 
on the extension wire of a rear axle, and vehicles are rotating clockwise about the velocity ratio between 
order rings again - the velocity ratios Rvr and Rvl between right-hand side and left-hand side order 
rings - the following formula — it ** is carried out 

[0028] The velocity ratio Rv between order rings can be expressed with cos (delta) irrespective of 

Rvr=cos(delta) Rvl**cos (delta), therefore right and left. In addition, delta expresses the front-wheel 

rudder angle (a handle angle / steering gear ratio) among the upper formula. 

[0029] However, since, as for an upper formula, vehicles are materialized only at the time of a low 

speed (when Width Gy is small to accuracy), amendment of the center-of-gravity speed by the velocity 

ratio Rv between order rings is limited only at the time of a low speed, as shown below. 

the case of Vbm>=30 km/h ~ the case of Rv=l Vbm<30 km/h - Rv=cos (delta) - here, Vbm shows the 

car body speed computed by the last routine, and mentions later about calculation of this car body speed 

Vb 

[0030] Here, during the revolution in the time of un-braking, supposing vehicles are front drive vehicles 
(FF vehicle), since the criteria wheel speed Vs follows the wheel speed of the back outer ring of spiral 
wound gasket of vehicles, it will be adding amendment by the speed difference of the speed in one half 
and the rear axle of average inside-and-outside ring speed-difference deltaVia, and the speed in the 
center of gravity to the criteria wheel speed Vs, and center-of-gravity speed will be obtained. However, 
since complication of the calculation formula is avoided, if it is the mean value of the speed in a front 
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axle, and the speed in a rear axle, the center-of-gravity speed Vcgo before filtering can compute center- 

of-gravity speed by the following formula. 

[0031] 

Vcgo=(Vs-delta Via / 2) x (1+ (l/Rv)/2 - on the other hand, if it is during the revolution in the time of 
braking) since it is possible that the criteria wheel speed Vs follows the wheel speed of the front outer 
ring of spiral wound gasket of vehicles ~ this case -- the criteria wheel speed Vs - the speed difference 
of the speed in one half and the front axle of average inside-and-outside ring speed-difference deltaVia, 
and the speed in the center of gravity ~ an amendment ~ by things The center-of-gravity speed VcgO 
before filtering can be found from a lower formula. 
[0032] 

It is continuously processed twice by filtering (fc=6Hz), and the VcgO=(Vs-delta Via / 2) x (1+Rv) / 2 
next, and center-of-gravity speed VcgO is the center-of-gravity speed Vcg (=LPF (LPF (VcgO)) is 
obtained.). In addition, based on the brake flag Fb mentioned above about whether they are vehicles at 
the time of not braking, it is judged in calculation of the center-of-gravity speed Vcg. 
[0033] Usually, since the center-of-gravity speed Vcg is in agreement with the degree Vb of car body 
speed, the center-of-gravity speed Vcg is set to car body speed Vb. That is, car body speed Vb is usually 
computed by the lower formula. 

Vb=Vcg, however the selection wheel which has the criteria wheel speed Vs lapse into a lock 
inclination, and if it is in the situation that ABS control is started also to the selection wheel, a slip of a 
selection wheel will be followed, the criteria wheel speed Vs will sink, and it will fall more greatly than 
actual car body speed. 

[0034] So, if it results in such a situation, based on Order Gx, it will dissociate from the center-of- 
gravity speed Vcg on the following separation conditions, and the degree Vs of car body speed will be 
presumed as a thing which decreases with the following inclination. When a separation decision value is 
set to Gxs, the state of dVcg/dt<=Gxs is carrying out 50msec continuation or the conditions of 
dVcg/dt<=-1.4g are fulfilled, it dissociates from the center-of-gravity speed Vcg, and the degree Vs of 
car body speed is presumed. 

[0035] Here, the separation decision value Gxs is set up by the lower formula. 
Gxs=- (|Gx|+0.2) However, if the separation conditions which carried out -1.4 g<=Gxs<=-0.35g **** 
are fulfilled, the degree Vs of car body speed will be presumed based on a lower formula. 
Vb=Vbm-delta GVbm shows the degree of car body speed before separation conditions are fulfilled, and 
deltaG shows the inclination set up on condition that the following. 

[0036] deltaG= (|Gx|+0.15) However, when the -1.2 g<=delta G<=-0.3g car body speed Vb dissociates 
from the center-of-gravity speed Vcg and is presumed, the conditions which return to the center-of- 
gravity speed Vcg, i.e., separation end conditions, are as follows. 

Amendment of the average inside-and-outside ring speed difference Via mentioned above and the order 
ring velocity ratio Rv is added to Vcg>Vbm slip ratio:, next the computed car body speed Vb, and the 
reference wheel position speed Vr in each wheel position (i) is computed based on a lower formula. 
[0037] 

Vr(i) =Vbx2/(l+Rv)+(or-) Via/2 - here Among an upper formula, about the positive/negative sign of 
the 2nd term, when vehicles are clockwise rotation, at the reference wheel position speed corresponding 
to the outside order ring, it becomes (-) at the reference wheel position speed corresponding to the (+) 
and inside order ring order ring, on the other hand when vehicles are anticlockwise rotation, the 
positive/negative becomes reverse. 

[0038] And after being computed by the lower formula, the slip ratio SI of each wheel (i) carries out 

filtering (fc=10Hz) of the calculation value, and is obtained. 

S10(i)=(Vr(i)-Vw(i))A^r(i)Sl(i)=LPF(S10(i)) 

In addition, S10 (i) shows the slip ratio before filtering. 

[0039] Center-of-gravity slip-angle speed: When angular velocity (revolution speed of vehicles) to the 
center line of rotation of vehicles is set to omega, the relation between center-of-gravity slip-angle speed 
dbeta and yaw REITO gamma is expressed with the following formula. 
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gamma=d beta(=betag)+omega a betag; center-of-gravity slip angle ~ here, it assumes that center-of- 
gravity slip-angle betag is smallness, and V, then a lower formula are materialized in the vehicle speed 
[0040] If omega and V are eliminated from three formulas of the Gy=Vxomega Vb=Vxcos(betag) =V 
above, the center-of-gravity slip-angle speed dbetaO before filtering will be obtained from a lower 
formula. 

dbeta0= gamma-Gy/Vb - here, by carrying out filtering (fc=2Hz) of the center-of-gravity slip-angle 
speed dbetaO, as shown in the following formula, center-of-gravity slip-angle speed dbeta is obtained 
[0041]dbeta=LPF(dbeta0) 

In addition, in order that an understeer (US) side may make negative positive/negative of center-of- 
gravity slip-angle speed dbeta by the positive and oversteer (OS) side irrespective of the revolution 
direction of vehicles, at the time of clockwise rotation of vehicles, the multiplication of (-) is carried out 
to computed center-of-gravity slip-angle speed dbeta, and the positive/negative is reversed. 
[0042] Moreover, when the conditions of the time of the low speed of vehicles, i.e., Vb<10 km/h, are 
fulfilled, in order to prevent overflow of calculation, calculation of center-of-gravity slip-angle speed 
dbeta is forbidden, and the center-of-gravity slip-angle speed dbeta is set to 0. 

: Judgment:handle angular velocity which is operation; suppose that it changed as the handle angle theta 
showed now drawing 5 . 

[0043] Here, handle angular-velocity thetaa in the case where change arises on the handle square theta 
can be broken in time which the change took the variation of the handle angle theta, and it can ask for it. 
for example, ****** shown in drawing 5 - supposing the handle angle theta changes at time n+4 on the 
basis of Time n like only in deltatheta (n+4), the handle angular velocity thetaaO (n+4) in time n+4 will 
be computed by the following formula 
[0044] thetaa0(n+4) =deltatheta(n+4)/(4xT) 

In addition, T is the control period of a main routine, as mentioned above. On the other hand, in the 
situation without change of the handle angle theta, the handle angle theta assumes handle angular- 
velocity thetaa that only the minimum variation deltathetamin changed in the same direction as the 
change direction when the handle angle theta changes at the end, and it is broken in time which change 
took the minimum variation deltathetamin, and is called for. For example, the handle angular velocity 
thetaaO (n+2) in time n+2 is computed by the following formula. 
[0045] thetaa0(n+2) =deltathetamin/(2xT) 

Here, handle angular- velocity thetaa is computed from the following formula by filtering (fc=2Hz) of 
the handle angular velocity thetaaO being carried out. 
thetaa=LPF (thetaaO) 

Handle angular- velocity actual value: Filtering of the absolute value of handle angular- velocity thetaa is 
carried out, and handle angular- velocity actual-value thetaae is obtained, as shown in the following 
formula. 

[0046] thetaae=LPF (|thetaa|) 

the direction which the value of fc (cut off frequency) is got [ whether it is an increase side or is a 
reduction side and ] blocked, and handle angle thetaa changes with positive/negative of the value in 
filtering here, for example, handle angle thetaa increases - fc= - 20Hz is conversely set as fc=0.32Hz 
towards handle angle thetaa decreasing 

[0047] Pedal-travel speed of a brake pedal: Filtering (fc=lHz) of the difference of a pedal travel St is 
carried out, and the pedal-travel speed Vst is obtained as shown in the lower formula. 
Vst=LPF(St(n)-St(n-l)) 

The brake flag of a brake pedal which shows the pedal travel which St (n-1) is the pedal travel read by 
the last routine here, and read St (n) by this routine: The brake flag Fb mentioned above is set up as 
follows based on a pedal travel St or the pedal-travel speed Vst. 

[0048] the time of being except the conditions of the Fb=l above, when St>Ste or Vst>50mm/s 
conditions are fulfilled - Fb=0 ~ here, Ste is the amount of treading in in which a pressure actually 
starts within a master cylinder 2 by treading in to a brake pedal 3 The brake flag Fb is used in the case of 
selection of the criteria wheel speed Vs, and calculation of the center-of-gravity speed Vcg, as 
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mentioned above. 

[0049] Increase Flag: A brake pedal steps on, it steps on, and it increases and Flag Fpp is set up as 
follows based on the pedal-travel speed Vst. 

In Vst>50 mm/s, in Fpp=l Vst<20 mm/s, it mentioned above Fpp=0 and steps on, and it increases and 
the configuration routine of Flag Fpp is shown in drawing 6 . In this configuration routine, if the pedal- 
travel speed Vst is read (Step S201), it will step on and increase based on the distinction result in Steps 
S202 and S204, and Flag Fpp will be set up (Steps S203 and S205). 

[0050] : If various kinds of information which shows the movement state of vehicles as it revolution- 
judged, : mentioned above, and various kinds of information that the operation of a driver is judged are 
acquired, it will see by drawing 4 and the revolution judging of vehicles will be carried out at the 
following step S3. When it sees by drawing 3 , the judgment of the revolution direction is carried out by 
operation part 38, and the detail is shown in drawing 7 . Moreover, the detail of Step S3 is shown in the 
judgment routine of drawing 8 . 

[005 1] Here, based on the handle angle theta and yaw REITO gamma, the revolution direction and 
counter steer of vehicles are judged. First, based on the handle angle theta, the revolution direction flag 
Fds of the handle angle base is determined from map Mtheta shown in the block in drawing 7 . 
Specifically, when the handle angle theta exceeds 10deg(s) to a positive direction, it is rotating 
[ clockwise / 1 is set to the revolution direction flag Fds, and / as for the revolution direction flag Fds / 
vehicles ]-in this case ****. On the other hand, when the handle angle theta exceeds -lOdeg to a 
negative direction, it is rotating [ anticlockwise / 0 is set to the revolution direction flag Fds, and / as for 
the revolution direction flag Fds / vehicles ]****. 

[0052] A setup of the revolution direction flag Fds of the handle angle base here is shown in the steps 
S301-S304 in drawing 8 . In addition, when the handle angle theta is in the range of -10 deg<=theta 
<=10deg, the revolution direction flag Fds is maintained by the value set up by the last routine. On the 
other hand, based on the yaw rate gamma, the revolution direction flag Fdy of the yaw rate base is 
determined from map Mgamma shown in the block in drawing 7 . Specifically, when yaw REITO 
gamma exceeds 2deg(s) to a positive direction, 1 is set to the revolution direction flag Fdy, and the 
revolution direction flag Fdy shows that vehicles are rotating clockwise in this case. On the other hand, 
when yaw REITO gamma exceeds -2deg to a negative direction, it is rotating [ anticlockwise / 0 is set to 
the revolution direction flag Fdy, and / as for the revolution direction flag Fdy / vehicles ]****. 
[0053] When a setup of the revolution direction flag Fdy of the yaw rate base here is shown in S308 
from Step S3 05 in drawing 8 and yaw REITO gamma is in the range of -2 deg<=theta <=2deg, the 
revolution direction flag Fdy cannot be overemphasized by being maintained by the value set up by the 
last routine. If the revolution direction flags Fds and Fdy are set up as it mentioned above, one side of 
these will be chosen as a revolution flag Fd by the switch SWf in drawing 7 . Switch SWf is changed by 
the change signal outputted from the judgment section 40 in drawing 7 . 

[0054] That is, if the conditions on which ABS control is operating for at least one front wheel, and 1 is 
set as the brake flag Fb are fulfilled, the judgment section 40 will output the change signal which 
changes Switch SWf to the bottom as the arrow of a drawing 7 destructive line shows, and as shown in a 
lower formula, the revolution direction flag Fds of the handle angle base will be chosen as the revolution 
flag Fd in this case. 

[0055] When Fd=Fds, however the above-mentioned conditions are not fulfilled, Switch SWf is changed 
as shown by the arrow of a solid line, and as shown in a lower formula, the revolution direction flag Fdy 
of the yaw rate base is chosen as the revolution flag Fd in this case. 

Fd=Fdy - a setup of the revolution flag Fd here is shown in the steps S309-S3 1 1 in drawing 8 
[0056] Furthermore, after the revolution flag Fd is set up, at Step S3 12 in drawing 8 , it is distinguished 
whether the value of the revolution direction flag Fds and the revolution direction flag Fdy is in 
agreement, and when a distinction result here is truth (Yes) (i.e., when the direction of yawing of the 
body and the operation direction of a steering handle are inharmonious), 1 is set to the KANTA steer 
flag Fes (Step S3 14). 

[0057] On the other hand, 0 is set to the counter steer flag Fes when which distinction result of Steps 
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S3 12 and S3 13 serves as a false (No) (Step S3 15). 

: If it progresses to step S4 from Step S3 by calculation: of a target yaw rate, next the routine of drawing 
4 , the target yaw rate of vehicles is calculated by the operation part 39 of drawing 3 , and the detail is 
shown in the block diagram of drawing 9 . 

[0058] First, car body speed Vb and the front-wheel rudder angle delta are supplied to operation part 42, 
and after searching for regular gain, target yaw REITO gammat is calculated here by performing two 
steps of filtering to the regular gain, as blocks 44 and 46 show. Here, the front- wheel rudder angle delta 
is expressed with the following formula, when a steering gear ratio is set to rho, as mentioned above. 
[0059] Delta=theta/rho regular gain shows the steady-state value of the yaw rate response to steering of 
vehicles, this can be drawn from the two alignment model of vehicles, the low pass filter for noise 
rejection in the lst-step filtering (LPF1) is used, and the low pass filter for primary delay responses 
(LPF2) is used for the 2nd-step filtering. 

[0060] Therefore, target yaw REITO gammat is computed from the following formula. 
gammat=LPF2 (in the LPF1 (Vb/(l+AxVb2) x (delta/L)) upper formula, A shows the stability factor 
and L shows the wheel base, respectively.) 
: Demand yaw moment calculation; 

If target yaw rate gammat is computed in previous step S4, at drawing 3 , by operation part 41 and the 
routine of drawing 4 , the demand yaw moment is calculated at Step S5, and the detail of these operation 
part 41 and Step S5 is shown in the block diagram of drawing 10 , and the flow chart of drawing 1 1 , 
respectively. 

[0061] First, it sees by drawing 10 and target yaw REITO gammat and yaw REITO deflection 
deltagamma between detected yaw REITO gamma are computed in the subtraction section 48. This is 
seen by drawing 1 1 and shown in Steps S501 and S502. Here, at Step S502, in order to unify the 
positive/negative of yaw rate deflection deltagamma as negative by the positive and oversteer (OS) side 
by the understeer (US) side, the positive/negative of yaw REITO deflection deltagamma is reversed at 
the time of anticlockwise rotation of vehicles. In addition, the revolution direction of vehicles can be 
judged based on the value of the revolution flag Fd mentioned above. 
[0062] Furthermore, at Step S502, as the absolute value of computed yaw REITO deflection 
deltagamma is shown in a lower formula by carrying out filtering, the maximum yaw REITO deflection 
deltagammamax is computed. 
Deltagammamax=LPF (|deltagamma|) 

In filtering here, the values of fc differ [ to which yaw REITO deflection deltagamma is increasing / or 
or ] by whether reduction is carried out, for example, it is set as fc=0.08Hz by its fc=10Hz and reduction 
side at the increase side. 

[0063] In addition, when yaw moment control is completed, the maximum yaw REITO deflection 
deltagammamax is set as the absolute value of yaw REITO deflection deltagamma, as shown in a lower 
formula (when the yaw moment control start ending flag Fym mentioned later is 0). 
As deltagammamax=|deltagamma|, next yaw REITO deflection deltagamma are shown in a lower 
formula in the differential section 50 of drawing 10 , after being computed, the differential value, i.e., 
difference, filtering (fc=5Hz) is carried out and the yaw REITO deflection differential value 
deltagammas is acquired. 

[0064] Deltagammas=LPF (delta gamma-deltagammam) 

deltagammam is the yaw REITO deflection computed by the last routine among an upper formula. 
Moreover, since it is the same as that of the case in yaw REITO deflection deltagamma, the 
positive/negative of the yaw REITO deflection differential value deltagammas will be reversed also here 
at the time of anticlockwise rotation of vehicles. The calculation step of the yaw REITO deflection 
differential value deltagammas mentioned above is shown in Step S503 of drawing 11 . 
[0065] Then, while the multiplication of the feedback gain Kp, i.e., the proportional gain, is carried out 
to the yaw rate deflection differential value deltagammas in the multiplication section 52 as shown in 
drawing 10 , the multiplication of the integration gain Ki is carried out to yaw REITO deflection 
deltagamma in the multiplication section 54, and these multiplication values are added by the adder unit 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



12/15/2003 



Page 9 of 28 



56. Furthermore, demand yaw moment gammad is obtained by the multiplication of the correction value 
Cpi being carried out to the aggregate value outputted from an adder unit 56 in the multiplication section 
58. 

[0066] Here, correction value Cpi takes a value which is different whether they are vehicles at the 
braking time, for example, is set up as follows. 

In the case at the time of braking (Fb=l) Calculation of demand yaw moment gammad mentioned above 
Cpi=1.5 is carried out at Steps S504 and S505 by the routine of drawing 1 1 the case at the time (Fb=0) 
of Cpi=1.0 un-braking. 

[0067] Step S504 is a step which computes the proportionality and the integration gain Kp and Ki which 
were mentioned above, and the calculation procedure of proportional gain Kp is shown in the block 
diagram of drawing 12 . Proportional gain Kp has reference values Kpu (for example, 4kgm/s/(deg/s2)) 
and Kpo (for example, 5kgm/s/(deg/s2)) which are different in the time of revolution by US, and 
revolution by OS, and use of these reference values Kpu and Kpo is chosen by Switch SWp. Switch 
SWp is changed by the judgment signal from the judgment section 60, and this judgment section 60 
outputs the judgment signal which changes Switch SWp to a reference- value Kpu side at the time of US 
from which the yaw rate deflection differential value deltagammas mentioned above becomes zero or 
more. 

[0068] The multiplication of the correction factors Kpl, Kp2, and Kp3 is carried out to the reference 
value outputted from Switch SWp one by one in the multiplication sections 62, 64, and 66, and, thereby, 
proportional gain Kp is computed. Therefore, proportional gain Kp is computed by the following 
formula. 

time of US; - time of Kp=KpuxKplxKp2xKp30S; -- in the stage before Kp=KpoxKplxKp2xKp3 
vehicles result in a marginal travel corridor If the yaw moment control to the body operates, in order to 
give sense of incongruity to a driver, Only when the side Gy of yaw REITO deflection deltagamma or 
the body serves as size, a correction factor Kpl is an amendment thing, and this proportional gain Kp is 
specifically computed according to the calculation routine of drawing 13 so that proportional gain Kp 
may work effectively. 

[0069] In the calculation routine of drawing 13 , it is distinguished first whether the maximum yaw 
REITO deflection deltagammamax exceeded 10 deg/s (Step S506), and when a distinction result here is 
truth, 1.0 is set as a correction factor Kpl (Step S507). On the other hand, if it is when the distinction 
result in Step S506 is a false, as the absolute value beside [ Gy ] the body shows by the lower formula, 
filtering is carried out, and the average width Gya is computed (Step S508). 
[0070] Gya=LPF(|Gy|) 

Here, fc of filtering is set as fc=0.23Hz, when it is in the increase side of Width Gy and is in a fc=20Hz 
and reduction side. Then, the reference width Gyr is computed based on car body speed Vb (Step S509). 
The map as shown in drawing 14 is specifically beforehand prepared for the storage of ECU23, and the 
reference width Gyr is read from this map based on car body speed Vb. the time of car body speed Vb 
being in a high-speed field so that clearly from a map - a run - uneasy group E - being easy -- since -- 
the reference width Gyr to car body speed Vb is set up low 

[0071] If the average width Gya and the reference width Gyr are computed by [ as it mentioned above ], 
it is distinguished whether the average width Gya is larger than the reference width Gyr (Step S5 10), and 
when a distinction result here is truth, 1.0 will be set as a correction factor Kpl (Step S507). On the 
other hand, if it is when the distinction result is a false, 0.05 is set as a correction factor Kpl (Step 
S511). 

[0072] About the correction factor Kp2, the amendment sake ** proportional gain Kp from the 
following reasons. That is, as a result of the lateral force of the body reaching the threshold value as 
shown in drawing 1 5 (a) and center-of-gravity slip-angle beta of the body increasing when a road 
surface is a low mu way if yaw REITO gamma is made to follow simply to target yaw REITO, there is a 
possibility that the body may carry out spin, and in order to prevent this, a correction factor Kp2 is set 
up. That is, if a correction factor Kp2 is set up appropriately, as shown in drawing 15 (b), center-of- 
gravity slip-angle beta of the body will be maintained small, and, thereby, it will be thought that the spin 
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of the body can be prevented. In addition, (c) shows the case in a quantity mu way among drawing 15 . 
[0073] Specifically, a correction factor Kp2 is determined in the configuration routine shown in drawing 
16 . Here, first, center-of-gravity slip-angle speed dbeta is read (Step S512), and the criteria correction 
factor Kcb is read from the map shown in drawing 17 based on this center-of-gravity slip-angle speed 
dbeta (Step S513). If for example, center-of-gravity slip-angle speed dbeta becomes 2 or more deg/s, the 
criteria correction factor Kcb will decrease gradually from the maximum of 1 .0, and will be maintained 
by the minimum value of 0.1 by 5 or more deg/s, so that clearly from drawing 17 . 
[0074] At the following step S514, yaw REITO deflection deltagamma is read and it is distinguished 
whether it is the no its the revolution of whose during revolution is US based on [ as mentioned above ] 
the positive/negative of yaw REITO deflection deltagamma (Step S515). When a distinction result here 
is truth, the aforementioned criteria correction factor Kcb is set as a correction factor Kp2 (Step S516), 
and when the distinction result is a false, 1.0 is set as a correction factor Kp2 (Step S517). That is, 
although a correction factor Kp2 is set up based on center-of-gravity slip-angle speed dbeta when 
revolution of vehicles is US, however when it is OS, a correction factor Kp2 is set as a constant 1.0. 
[0075] In addition, about the step after Step S519, it mentions later among drawing 16 . On the other 
hand, the correction factor Kp3 is used for the amendment sake in proportional gain Kp from the 
following reasons. That is, when vehicles are running the bad road and an oscillating component joins 
the output of the yaw rate sensor 30, the influence of the oscillating component will appear in the yaw 
REITO deflection differential value deltagammas greatly, and will invite the malfunction of control, and 
aggravation of a controllability to it. So, a correction factor Kp3 decreases proportional gain Kp, and 
prevents above-mentioned fault. 

[0076] Specifically, the calculation procedure of a correction factor Kp3 is shown in the block diagram 
and configuration routine of drawing 18 . Yaw rate gammao which is a raw output, and yaw REITO 
gammaom obtained by the last routine are supplied to the subtraction section 68 from the yaw rate 
sensor 30 as shown in drawing 18 (Step S522), and it is computed in this subtraction section 68, the 
deflection deltagammao, i.e., the differential value, between yaw REITO gammao and yaw REITO 
gammaom. 

[0077] Next, after attaining to the differential value deltagammao the 1st filtering (fc=12Hz) and 
performing the 2nd filtering (fc=10Hz), the deflection of these differential value by which filtering was 
carried out is computed in the subtraction section 70. That is, band pass filter processing is performed to 
the differential value deltagammao of yaw rate gammao. then, the absolute value should be taken by 
operation part 72, and the deflection which is the output of the subtraction section 70 should pass the 3rd 
filtering (fc=0.23Hz) - it is outputted as yaw REITO oscillating component gammav (Step S523) 
[0078] Therefore, calculation of yaw REITO oscillating component gammav is shown by the lower 
formula. 

Deltagammao=gamma o-gamma omgammav=LPF 3 (|LPFl(deltagammao)-LPF2(deltagammao) |) 
Thus, calculation of yaw REITO oscillating component gammav computes a correction factor Kp3 at 
Step S524 of drawing 19 based on the yaw REITO oscillating component gammav. Specifically, the 
map shown in drawing 20 is prepared beforehand, and a correction factor Kp3 is read from this map also 
here based on yaw REITO oscillating component gammav. If for example, yaw REITO oscillating 
component gammav becomes 10 or more deg/s, a correction factor Kp3 will decrease from 1.0, and will 
be maintained by the constant value of 0.2 by 15 or more deg/s, so that clearly from drawing 20 . 
[0079] Next, reference of drawing 21 shows the calculation procedure of the integration gain Ki 
mentioned above by the block diagram. Here, the criteria integration gain KiO (for example, 10kgm/s/ 
(deg/s)) is used like the case of proportional gain Kp, and the integration gain Ki is computed by 
carrying out the multiplication of the correction factors Kil and Ki2 to this criteria integration gain KiO 
one by one in the multiplication sections 74 and 76. Therefore, the integration gain Ki is computed from 
a lower formula. 

[0080] Ki=Ki0xKilxKi2 correction factor Kil is used in order to decrease the integration gain Ki from 
the following reasons. That is, since there is a possibility that the error of target yaw REITO gammat 
may expand the error of yaw REITO deflection deltagamma further, and may cause the malfunction of 
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control when the steering angle of a front wheel increases, if it is in such a situation, the integration gain 
Ki is decreased by the correction factor KiO. 

[0081] Specifically, a correction factor Kil is set up based on the handle angle theta from the map 
shown in drawing 22 . It will be maintained by the minimum value of 0.5, if there is an absolute value of 
the handle angle theta at the time of the large rudder angle of 400 or more degs so that clearly from 
drawing 22 , a correction factor Kil decreases gradually from the maximum with the increase in the 
handle angle theta and the handle angle theta is set to 600 or more degs. 

[0082] On the other hand, it is used in order to decrease the integration gain Ki, since a correction factor 
Ki2 is the same as that of the correction factor Kp2 of the proportional gain Kp mentioned above, and 
so, the calculation procedure is combined with the routine of drawing 16 like the calculation procedure 
of a correction factor Kp2, and is shown. At Step S518 of drawing 16 , the yaw REITO deflection 
differential value deltagammas is read, and it is distinguished whether based on the positive/negative of 
the yaw REITO deflection differential value deltagammas, revolution of vehicles is US (Step S519). The 
criteria correction factor Kcb mentioned above in the correction factor Ki2 as a distinction result here is 
truth is set up (Step S520), and when the distinction result is a false, 1.0 which is maximum is set as a 
correction factor Ki2. 

[0083] : If demand yaw moment gammad is computed by [ as it yaw-moment-controlled, : mentioned 
above ], at the main routine of drawing 4 , by the following step S6 and drawing 3 , yaw moment control 
of operation part 78 is carried out, and the detail of operation part 78 is shown in drawing 23 . First, in 
yaw moment control of drawing 23 , control start ending flag Fymc is determined based on demand yaw 
moment gammad in the control start end judging section 80. 

[0084] Specifically, control start ending flag Fymc is determined in the judgment circuit of drawing 24 . 
This judgment circuit is equipped with OR circuit 81, and the on-off signal according to demand yaw 
moment gammad is inputted into two input terminals of this OR circuit 81. In detail, an ON signal is 
inputted into one input terminal of OR circuit 81 for demand moment gammad at the time of smallness 
rather than threshold gammaos (for example, -100 kgm/s) by the side of OS, and an ON signal is 
inputted into the input terminal of another side for demand moment gammad at the adult time rather than 
threshold gammaus (for example, 200 kgm/s) by the side of US. Therefore, when demand yaw moment 
gammad exceeds one of thresholds, an ON signal is outputted from the output terminal of OR circuit 81, 
and this ON signal is inputted into the set terminal S of a flip-flop 82. Consequently, Fymc=l which 
shows the start of control in control start ending flag Fymc and this case from the output terminal Q of a 
flip-flop 82 is outputted. 

[0085] The output timing [ by this / case / by the side of US ] of control start ending flag Fymc=l 
rashly / here / an absolute value /, i.e., the start timing / the absolute value (100 kgm/s) of threshold 
gammaos by the side of OS is smaller than the absolute value (200 kgm/s) of threshold gammaus by the 
side of US and / the OS side / of yaw moment control On the other hand, the reset signal for determining 
the output timing of Fymc=0 is supplied to the reset terminal R of a flip-flop 82 from the reset timing 82 
of control start ending flag Fymc, i.e., a flip-flop. 

[0086] The circuit which generates a reset signal is equipped with the switch 83 as shown in drawing 
24 , and this switch 83 has two input terminals. The 1st end judging time tstl (for example, 152msec(s)) 
is supplied to one input terminal of a switch 83, and the 2nd end judging time tst2 (for example, 
504msec(s)) is supplied to the input terminal of another side. 

[0087] A switch 83 is switched in response to the switch signal from the judgment section 84. here the 
judgment section 84 The 1st switch signal to which the 1st end judging time tstl is made to output as 
end judging time tst from the output terminal of a switch 83 when the behavior of the body is stable (i.e., 
when all the following conditions are fulfilled) is outputted. When at least one of the above-mentioned 
conditions is not filled, the 2nd switch signal to which the 2nd end judging time tst2 is made to output as 
end judging time tst from the output terminal of a switch 83 is outputted. 

[0088] condition: - target yaw REITOgammat< - 10 deg/s, yaw REITO gamma<10 deg/s, and handle 
angular- velocity actual-value thetaae<200 deg/s next The output of the end judging time tst is 
supplied to the judgment section 85. in this judgment section 85 When the conditions which the state 
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(control mode M (i) mentioned later is maintenance or the non-control mode) maintenance or where it 
does not control is continuing [ the control signal of brake pressure ] more than the end judging time tst 
are fulfilled, end directions flag Fst(i) =1 is outputted. When the condition is not fulfilled, end directions 
flag Fst(i) =0 is outputted. In addition, i of the end directions flag Fst expresses the corresponding 
wheel. Moreover, about the control signal of brake pressure, it mentions later. 

[0089] The end directions flag Fst (i) is supplied to the input terminal of AND circuit 86, respectively, 
and while the output terminal of this AND circuit 86 is connected to one input terminal of OR circuit 87, 
an ON signal is inputted when car body speed Vb is slower than 10 km/h to the input terminal of the 
another side. And it connects with the reset terminal R of the flip-flop 82 which the output terminal of 
OR circuit 87 mentioned above. 

[0090] AND circuit 86 supplies an ON signal to OR circuit 87, when all the values of the end directions 
flag Fst (i) are 1, and OR circuit 87 supplies an ON signal to the reset terminal R of a flip-flop 82, when 
an ON signal is supplied for any of the input side being. That is, when car body speed Vb becomes 
slower than 10 km/h or the above-mentioned conditions are filled with each wheels of all about the 
control signal of brake pressure, a reset signal is supplied to a flip-flop 82. 

[0091] If a flip-flop 82 receives a reset signal, a flip-flop 82 will output control start ending flag Fymc=0 
which shows the end of control. The output of the control start end judging section 80, i.e., control start 
ending flag Fymc, is supplied to the fluid-pressure control mode judging section 88, and when the value 
of the control start ending flag Fymc is 1, it judges the brake pressure control mode of each wheel in this 
judgment section 88 based on demand yaw moment gammad and the revolution flag Fd which were 
mentioned above, as shown in drawing 23 . 

[0092] First, based on demand moment gammad, the control execution flags Feus and Fcos of the brake 
pressure control for every time of US and OS are set up as follows based on a size relation with those 
thresholds from the map shown in drawing 25 . 

In gamma d>gamma dusl (=100 kgm/s), At the time of US : Fcus=l In the case of gamma d<gamma 
dusO (=80 kgm/s) Fcus=0 In gamma d<gamma dosl (=-80 kgm/s), At the time of OS : [ Fcos=l ] In 
gamma d>gamma dosO (=-60 kgm/s), based on the combination of the control execution flags Feus and 
Fcos and the revolution flag Fd, control mode [ of the brake pressure control for every wheel ] M (i) is 
chosen as Fcos= zero-order, and this selection routine is shown in drawing 26 . 

[0093] In the control mode selection routine of drawing 26 , it is distinguished first whether the value of 
the revolution flag Fd is 1 (Step S601), and when a distinction result here is truth (i.e., when vehicles are 
rotating clockwise), it is distinguished whether the value of the control execution flag Feus is 1 (Step 
S602). The situation that a distinction result here serves as truth has strong US inclination of the vehicles 
at the time of revolution, and demand moment gammad is an one or more threshold gammadus(es) big 
value, and it means that vehicles are demanding the swinging moment. In this case, to control mode [ of 
the forward left ring FWL ] M (1) being set as reduced pressure mode, control mode [ of the right rear 
ring RWR ] M (4) is set as boost mode, and control mode [ of the forward right ring FWR and the left 
rear ring RWL ] M (2) and M (3) are set as the non-control mode (Step S603). 

[0094] It is distinguished whether the value of the control execution flag Fcos is it 1 that the distinction 
result of Step S602 is a false (Step S604). The situation that a distinction result here serves as truth has 
strong OS inclination of the vehicles at the time of revolution, and demand moment gammad is an one 
or more threshold gammados(es) small value, and it means that vehicles are demanding the resisting 
moment. In this case, to control mode [ of the forward left ring FWL ] M (1) being set as boost mode, 
control mode [ of the right rear ring RWR ] M (4) is set as reduced pressure mode, and control mode [ of 
the forward right ring FWR and the left rear ring RWL ] M (2) and M (3) are set as the non-control 
mode (Step S605). 

[0095] The situation that both the distinction results of Steps S602 and S604 mentioned above serve as a 
false Both control mode [ of the forward left ring FWL and the right rear ring RWR ] M (1) and M (4) 
are set as a hold mode in this case., since neither of US inclination and OS inclination of the body are 
strong at the time of the revolution Control mode [ of the forward right ring FWR and the left rear ring 
RWL ] M (2) and M (3) are set as the non-control mode (Step S606). 
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[0096] On the other hand, the distinction result of Step S601 is a false, and when vehicles are rotating 
anticlockwise, it is distinguished whether the value of the control execution flag Feus is 1 (Step S607). It 
means that vehicles are demanding the swinging moment like the case of the above-mentioned 
clockwise rotation in the situation that a distinction result here serves as truth. In this case, contrary to 
the case of clockwise rotation, control mode [ of the left rear ring RWL ] M (3) is set as boost mode to 
control mode [ of the forward right ring FWR ] M (2) being set as reduced pressure mode. Control mode 
[ of the forward left ring FWL and the right rear ring RWR ] M (1) and M (4) are set as the non-control 
mode (Step S608). 

[0097] Since it was distinguished whether the value of the control execution flag Fcos is it 1 that the 
distinction result of Step S607 is a false (Step S609), and vehicles are demanding the resisting moment 
when a distinction result here is truth To control mode [ of the forward right ring FWR ] M (2) being set 
as boost mode, control mode [ of the left rear ring RWL ] M (3) is set as reduced pressure mode, and 
control mode [ of the forward left ring FWL and the right rear ring RWR ] M (1) and M (4) are set as the 
non-control mode (Step S610). 

[0098] When both the distinction results of Steps S607 and S609 serve as a false, like the case of the 
clockwise rotation mentioned above, both control mode [ of the forward right ring FWRL and the left 
rear ring RWL ] M (2) and M (3) are set as a hold mode, and control mode [ of the forward left ring 
FWL and the right rear ring RWR ] M (1) and M (4) are set as the non-control mode (Step S61 1). 
Selection of control mode M (i) mentioned above is collectively shown in the following table 1. 
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[0100] If control mode M (i) to each wheel is chosen as it mentioned above, in the following valve- 
control signal calculation section 89, the control signal to the solenoid valve which controls the brake 
pressure of the wheel brake of each wheel, i.e., an entrance, and the outlet bulbs 12 and 13 will be 
calculated based on control mode M (i) and demand yaw moment gammad. specifically, the fluid 
pressure in the wheel cylinder for obtaining the demand yaw moment, i.e., brake pressure, is received 
first - an increase — reduced pressure -- a rate (inclination of increase reduced pressure) it is 
computed and - this - it computed - an increase - reduced pressure - a rate - it follows and fixed 
[ per time ] in actual brake pressure - an increase - in order to make it have and change by amount 
deltaof reduced pressure P - the » an increase - the pulse period Tpls and pulse width Wpls (i) of the 
driving pulse of an entrance when realizing amount deltaof reduced pressure P, or the outlet bulbs 12 
and 13, i.e., a valve-control signal, are computed in addition - an increase - in order to secure 
responsibility although amount deltaof reduced pressure P is set as **5 kg/cm2 however ~ the first time 
- an increase ~ amount deltaof reduced pressure P is set as ** 10 kg/cm2 if this point and drawing 27 
are referred to — the increase of the brake pressure in a wheel cylinder — amount deltaof reduced 
pressure P - every - signs that it fluctuates are shown 

[0101] Although an entrance and the outlet bulbs 12 and 13 will use a hold mode as the base and it will 
drive in response to supply of a valve-control signal, i.e., the boost pulse signal, or a reduced pressure 
pulse signal, since the drive is directed to every [ of a main routine ] control period T (8msec), it sets up 
the drive mode Mpls (i) here so that an actual drive may be performed for every pulse period Tpls. 
[0102] Hereafter, the pulse period Tpls, pulse width Wpls (i), and the drive mode Mpls (i) which were 
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mentioned above are explained in detail. First, when only delta Pwc changes, if the brake pressure in the 
wheel brake of a front wheel disregards the lateral force of the body, it can express variation deltaMz of 
the yaw moment of the body with a lower formula. 

[0103] delta Mz=delta PwcxBFxTF/2 here, BF shows the front-brake coefficient (kg/cm2 ->kg), and 
TF shows the front tread therefore, the increase of brake pressure at the time of demand yaw moment 
gammad being given - reduced pressure - a rate - Rpwc (kg/cm2/s) it can express with a lower 
formula 

[0104] Rpwc=2xgammad/BF/TF one side and the increase of 1 time — an increase when amount deltaof 
reduced pressure P (5 kg/cm2 or 10kg/cm2) is being fixed - reduced pressure - a rate - Rpwc - the 
following formula is drawn from a relation with the pulse period Tpls 
| Rpwc|=deltaP/(TplsxT (=8msec)) 

The pulse period Tpls is expressed with the following formula from the two above-mentioned formulas. 
[0105] 

Tpls=deltaPxBFxTF/(2xTx|gammad|) 

However, the entrance by the side of 2 <=Tpls<=12, in addition a rear wheel and the pulse period of an 
outlet bulb use the pulse period Tpls by the side of a front wheel, next — since it is beforehand set up by 
experiment about pulse width Wpls (i), master cylinder ** and wheel-brake ** (brake pressure) are 
made into standard pressure in this experiment, respectively, it is in this state and the bulb is driven — 
the increase of wheel-brake ** — the time when change of amount deltaof reduced pressure P (5 kg/cm2 
or 10 kg/cm2) appears is measured, and pulse width Wpls (i) is set up based on this time In addition, 
since the pump 16 or the discharge pressure from 17 mentioned above is used for a boost of wheel-brake 
**, as for pulse width Wpls (i), it is desirable to be set up in consideration of a pump 16 or the response 
delay of 17. 

[0106] The drive mode Mpls (i) mentioned above is set up according to the configuration routine shown 
in drawing 28 based on control mode M (i) and the pulse period Tpls which were mentioned above. In 
this configuration routine, control mode M (i) is judged first (Step S612), and when [ both ] not 
controlling control mode M (i) here, the non-control mode is set as the drive mode Mpls (i), using boost 
period-counter CNTi (i) and reduced pressure period-counter CNTd (i) as 0 (Step S613). 
[0107] When control mode M (i) is a hold mode, a hold mode is set as the drive mode Mpls (i) (Step 
S614). When control mode M (i) is boost mode, boost period-counter CNTi (i) operates (Step S615), 
and it is distinguished whether the value of boost period-counter CNTi (i) reached the pulse period Tpls 
(Step S616). At this time, it is distinguished whether since the distinction result is a false, next the value 
of boost period-counter CNTi (i) is 0 (Step S617), and a distinction result here serves as truth. Therefore, 
boost mode is set as the drive mode Mpls (i) (Step S618). 

[0108] If a next routine is performed repeatedly, since the distinction result of Step S617 will be 
maintained by the false, a hold mode is set as the drive mode Mpls (i) (Step S619). However, if the 
distinction result of Step S616 becomes truly and the value of boost period-counter CNTi (i) is reset by 
0 in connection with the passage of time (Step S620), the distinction result of Step S617 will serve as 
truth in this case, and boost mode will be set as the drive mode Mpls (i) (Step S618). Therefore, when 
control mode M (i) is boost mode, the drive mode Mpls (i) will be set as boost mode for every pulse 
period Tpls. 

[0109] On the other hand, when control mode M (i) is reduced pressure mode, the drive mode Mpls (i) is 
set as reduced pressure mode for every pulse period Tpls by performing like the case where the step of 
Steps S621-S629 in drawing 28 is the boost mode, if the drive mode Mpls (i) and pulse width Wpls (i) 
are calculated by [ as it mentioned above ] — the following increase — reduced pressure — prohibition — 
amendment - the section - the time of the counter steer according to a driver at 90 (refer to drawing 
23 ), fault Hirotoki of a slip, and the overshoot of control - taking into consideration — the increase of 
brake pressure - reduced pressure - pulse width Wpls (i) is amended that it should forbid, and the detail 
is shown in the block diagram of drawing 29 

[0110] an increase - pulse width Wpls (i) supplied to the reduced pressure prohibition amendment 
section 90 is outputted as pulse width Wplsl (i) by passing through three switches 91, 92, and 93, and 
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these switches can switch the output to Wplsl(i) =Wpls (i) or Wplsl(i) =0 with the value of the flag set 
up in the setting sections 94, 95, and 96 in addition — an increase - reduced pressure — prohibition — 
amendment — the section ~ in 90, the supplied drive mode Mpls (i) is outputted as it is 
[01 1 1] First, in the setting section 94, the boost prohibition flag Fkl at the time of a counter steer (i) is 
set up. Specifically, while the setting section 94 is equipped with AND circuit 97 and the output of this 
AND circuit 97 is supplied to a switch 91, when the conditions corresponding to each of that input are 
fulfilled, an ON signal is supplied, respectively. Here, the input condition of each ON signal has the case 
where control mode M (i) is boost mode, when a self-ring is a rear wheel and the counter steer flag Fes 
is 1. 

[0112] Therefore, when all the inputs are ON signals, AND circuit 97 outputs boost prohibition flag Fkl 
(i) =1, and when other, it will output boost prohibition flag Fkl(i) =0. If a switch 91 receives boost 
prohibition flag Fkl(i) =1, it will be switched from the state of illustration and, thereby, 0 will be set as 
pulse width Wplsl (i). In addition, you may make it decrease the value instead of setting pulse width 
Wpls (i) to 0 in this case. 

[0113] The configuration routine of the boost prohibition flag Fkl (i) is shown in drawing 30 , and by 
this routine, only when all of the distinction result of Steps S627-S631 become truth, 1 is set as the boost 
prohibition flag Fkl (i). In addition, in Step S630, i is expressed on behalf of the numeric value which 
distinguishes a wheel, as mentioned above, and when i is 3 or 4, the wheel turns into a rear wheel. 
[0114] In the setting section 95, slip fault Hirotoki's boost prohibition flag Fk2 (i) is set up. Here, while 
the setting section 95 is equipped with AND circuit 98 and the output of this AND circuit 98 was 
supplied to the switch 92, when the conditions corresponding to each of that input are fulfilled, an ON 
signal is supplied, respectively. The slip ratio SI of the input condition of an ON signal here (i) is with 
the case of being larger than permission slip ratio Slmax (i), and the case where control mode M (i) is 
boost mode. 

[0115] When all the inputs are ON signals, AND circuit 98 outputs boost prohibition flag Fk2(i) =1, and 
when other, it will output boost prohibition flag Fk2(i) =0. If a switch 92 receives boost prohibition flag 
Fk2(i) =1, it will be switched from the state of illustration and 0 will be set as pulse width Wplsl (i) also 
in this case. In addition, you may make it decrease the value instead of setting pulse width Wpls (i) to 0 
in this case. 

[01 16] If drawing 31 is referred to, the detailed routine which shows the configuration procedure of the 
boost prohibition flag Fk2 (i) is shown, in this configuration routine First, it is got [ whether the value of 
the above-mentioned control start ending flag Fymc is 1, and ] blocked. It is distinguished whether it is 
[ yaw moment ] under control (Step S634), and when a distinction result here is truth, it is distinguished 
whether ABS control is operating to the wheel (boost wheel) which has control mode M (i) in boost 
mode (Step S635). The flag Fabs (i) mentioned later is used for distinction here, and, so, Flag Fabs (i) is 
supplied to the setting section 95 of drawing 29 . 

[0117] When the distinction result in Step S635 is truth, after the judgment slip ratio of the boost wheel 
in the time of the ABS control being started is held as Slst (i) (Step S636), the following step S638 is 
performed. On the other hand, Step S638 is performed, without carrying out Step S636, when the 
distinction result of Step S635 is a false. In addition, about ABS control, it mentions later. 
[0118] If it is when the distinction result of Step S634 is a false (i.e., when there is nothing during yaw 
moment control), after, resetting judgment slip ratio Slst to 0 on the other hand (Step S637), Step S638 
is performed. At Step S638, it is distinguished whether judgment slip ratio Slst (i) is 0, and when this 
distinction result that comes out is a false (i.e., when ABS control is not operating to a boost wheel), 
permission slip ratio Slmax (i) is computed (Step S639). Specifically, permission slip ratio Slmax (i) is 
read from a map as shown in drawing 32 based on demand yaw moment gammad. Here, permission slip 
ratio Slmax (i) has the property which demand yaw moment gammad takes for increasing, and increases 
by the predetermined ratio so that clearly from drawing 32 , and the maximum is set up to 20%. 
[0119] At the following step S641, it is distinguished whether slip ratio SI (i) is larger than permission 
slip ratio Slmax (i), when a distinction result here is truth, 1 is set as the boost prohibition flag Fk2 (i) 
(Step S642), and when the distinction result is a false, 0 is set as the boost prohibition flag Fk2 (i) (Step 
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S643). On the other hand, if it is in the situation that ABS control is operating to a boost wheel when the 
distinction result of Step S638 is truth that is, the map used for read-out of permission slip ratio Slmax 
(i) is corrected (Step S640). Specifically at Step S640, the map of drawing 32 is transposed to the map 
shown in drawing 33 . In this case, while the maximum of the permission slip ratio Slmax (i) is set as 
judgment slip ratio Slst (i) (or 95% of Slst (i)), the increase inclination is also changed according to 
judgment slip ratio Slst (i), so that clearly from drawing 33 . 

[0120] Therefore, if it is in the situation that ABS control is operating to a boost wheel, it is that 
permission slip ratio Slmax (i) is set as judgment slip ratio Slst (i), the distinction result of Step S641 
serves as truth, and the boost prohibition flag Fk2 (i) will be maintained by 1 by this. Setting section 96 
(in refer to drawing 29 , the prevention flag Fk 3= 1 which prevents the overshoot of control when the 
conditions which have the absolute value of demand yaw moment gammad in the downward tendency 
beyond a predetermined value are fulfilled is outputted to a switch 93, and when the condition is not 
fulfilled, the prevention flag Fk 3= 0 is outputted to a switch 93.) Here, when the prevention flag Fk 3= 
1 is supplied to a switch 93, a switch 93 is switched and sets 0 as pulse width Wplsl (i). 
[0121] If drawing 34 is referred to, the detailed routine which shows the configuration procedure of the 
prevention flag Fk3 will be shown, demand yaw moment gammad will be first read in this configuration 
routine (Step S644), and the value Dgammad which differentiated the absolute value of the demand yaw 
moment gammad will be computed (Step S645). Furthermore, filtering (fc=2Hz) is performed to the 
differential value Dgammad (Step S646). 

[0122] Processing at Steps S645 and S646 can be expressed with a lower formula. 
Dgammad=LPF (|gammad|-|gammadm|) gammadm: the last value - next It is distinguished whether 
the differential value Dgammad is larger than the decision value Dgammaov of overshoot (for example, 
-125 kgm/s2) (Step S647). When a distinction result here is truth, 1 is set to the prevention flag Fk3 
(Step S648), and conversely, when the distinction result is a false, 0 is set to the prevention flag Fk3 
(Step S649). 

[0123] If drawing 23 is referred to again, the oppression judging section 100 will be beforehand 
contained in the block diagram of yaw moment control, and pumps 16 and 17 and the pre-load flags 
Fprel and Fpre2 for controlling the operation of an entrance, the outlet bulbs 12 and 13, and cutoff 
valves 19 and 20 will be set up in advance of the start of yaw moment control in this judgment section 
100. If the absolute value of the demand yaw moment becomes large beyond a predetermined value or it 
results in the situation that the maximum yaw REITO deflection deltagammamax specifically becomes 
large beyond a predetermined value, and yaw moment control is started If only duration (for example, 
96msec(s)) with the fixed pre-load flags [ Fpre / Fpre and / 2= 1 ] 1= 1 is set up and yaw moment control 
is started in the duration, it will be at the start time and the pre-load flag Fprel or Fpre2 will be reset by 
0. In addition, the pre-load flag Fpre 1= 1 is set up at the time of clockwise rotation of vehicles, on the 
other hand the pre-load flag Fpre2 is set up at the time of anticlockwise rotation of vehicles. 
[0124] Furthermore, the compulsive change section 1 1 1 of a control signal is contained in drawing 23 , 
and the detail of this compulsive change section 1 1 1 is shown in drawing 35 . In the compulsive change 
section 111, pulse width Wpls (i) and the drive mode Mpls (i) can change compulsorily according to 
various situations, and these pulse width Wpls (i) and the drive mode Mpls (i) will be outputted as pulse 
width Wy (i) and drive mode My (i), if the compulsive change section 1 1 1 is passed. 
[0125] The drive mode Mpls (i) turns into the drive mode My (i) through switches 1 12-117, and these 
switches 112-117 receive supply of a flag, and are switched according to the value of the flag so that 
clearly from drawing 35 . That is, a switch 1 12 is switched by the flag Fhld (i) outputted from the non- 
controlling diagonal hold judging section 118, and in the judgment section 118, while vehicles are 
during un-braking (Fb=0) and pumps 16 and 17 are operating, it sets the flag Fhld corresponding to the 
wheel of the non-control mode (i) as 1 (when it is motor drive flag Fmtr=l mentioned later). Therefore, 
in this case, a switch 112 outputs the drive mode Mplsl (i) which switched compulsorily the wheel of 
the non-control mode in the drive mode Mpls (i) to the hold mode, on the other hand, in the case of flag 
Fhld(i) =0, outputs the drive mode Mpls (i) as it is. If it is in the drive mode Wplsl (i), since the wheel 
under un-controlling is compulsorily switched to the hold mode, the discharge pressure from pumps 16 
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and 1 7 is not supplied to the wheel brake of the wheel 

[0126] A switch 1 13 is switched by ending flag Ffin (i) outputted from the end control judging section 

119, and in the judgment section 119, after the end (Fymc=0) of yaw moment control, it has it with a 
predetermined period (for example, 40msec(s)) for a fixed period (for example, 340msec(s)), and it sets 
a predetermined time (for example, 16msec(s)) and ending flag Ffin (i) as 1. This ending flag Ffin (i) is 
used also for opening-and-closing control of cutoff valves 19 and 20 so that it may mention later. 
[0127] If ending flag Ffin(i) =1 is supplied, a switch 113 will output the drive mode Mpls2 (i) which 
switched the wheel which suited the controlled system to the hold mode among the drive mode Mpls (i), 
on the other hand, in the case of flag Ffin=0, will output the drive mode Mpls (i) as it is. Thus, after the 
end of yaw moment control, if the drive mode of the wheel which suited the controlled system is 
periodically switched to a hold mode, the brake pressure of a controlled-system wheel cannot change 
rapidly, and the behavior of vehicles can be stabilized. 

[0128] If a switch 1 14 is switched by the pre-load flags Fprel and Fpre2 outputted from the pre-load 
control judging section 100 mentioned above and these pre-load flags [ Fpre / Fpre and / 2= 1 ] 1= 1 are 
received A switch 1 14 outputs the drive mode Mpls3 (i) which switched the wheel of the controlled 
system to the hold mode compulsorily among the drive mode Mpls (i), and, in Fprel=Fpre 2= 0, outputs 
the drive mode Mpls (i) as it is. Although [ here ] control mode M (i) and the drive mode Mpls (i) are set 
up in the above-mentioned explanation about drawing 23 in response to the output of control start 
ending flag Fymc=l from the control start end judging section 80, these control mode M (i) and the 
drive mode Mpls (i) are set up irrespective of control start ending flag Fymc. So, even if the drive mode 
Mpls (i) is set as the drive mode Mpls3 (i) and the above-mentioned pre-load control is started, it does 
not have a bad influence on the brake pressure of the wheel of the controlled system before the start of 
yaw moment control. 

[0129] A switch 115 is switched by the release flag Frp outputted from the pedal release judging section 

120, and during the yaw moment control at the time of braking, the judgment section 120 sets the 
release flag Frp as 1 only for a predetermined time (for example, 64msec(s)), when a brake pedal 3 is 
released. If release flag Frp=l is received, a switch 115 will output the drive mode Mpls4 (i) in which 
the brake pressure of the wheel in reduced pressure mode is made to decompress compulsorily, among 
the drive mode Mpls (i), and, in the case of release flag Frp=0, will output the drive mode Mpls (i) as it 
is. 

[0130] Moreover, the release flag Frp is supplied also to a switch 121, and in the case of Frp=l, a switch 
121 outputs the pulse width Wy (i) which changed the value of pulse width Wpls (i) into the control 
period T (=8msec) compulsorily, and, in the case of Frp=0, it outputs pulse width Wpls (i) as pulse 
width Wy (i) as it is. a switch 116 is outputted from the pedal **** increase judging section 122 - 
stepping on - increase - a flag - it switches by Fpp ~ having ~ this - stepping on - increase - a flag - 
- according to the routine of drawing 6 , as Fpp was mentioned above, it is set up If Fpp=l is received, a 
switch 116 will output the drive mode Mpls5 (i) which switches all wheels to the non-control mode 
compulsorily instead of the drive mode Mpls (i), and, in the case of Fpp=0, will output the drive mode 
Mpls (i) as it is. If drive mode is set as Mpls5 (i), the brake pedal application by the driver can be made 
to reflect in the brake pressure of each wheel. 

[0131] A switch 117 is switched by the retreat flag Frev outputted from the retreat judging section 123, 
and in the change gear of vehicles, when a backward gear is chosen, the judgment section 123 sets the 
retreat flag Frev as 1, and, in other than this, sets up 0 at the retreat flag Frev. If flag Frev=l is received, 
a switch 117 will output the drive mode My (i) which switches all wheels to the non-control mode 
compulsorily instead of the drive mode Mpls (i), and, in the case of Frev=0, will output the drive mode 
Mpls (i) as drive mode My (i). 

[0132] The output My from the compulsive change section 1 1 1 of a control signal, i.e., drive mode, (i), 
and the flag from the pre-load control judging section 100 are supplied also to the drive judging section 
124 as shown in drawing 23 , and the detail of this drive judging section 124 is shown in drawing 39 
from drawing 36 . First, in the judgment circuit 125 shown in drawing 36 , the flag which requires the 
drive of cutoff valves 19 and 20 and a motor 18 for every wheel cylinder of each wheel is set up. 
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[0133] The judgment circuit 125 is equipped with two AND circuits 126,127, and one AND circuit 126 
outputs i the input of whose is boost mode when brake flag Fb=l and the drive mode My (i) are boost 
modes to OR circuit 128. AND circuit 127 of another side outputs i the input of whose is not the non- 
control mode when brake flag Fb=0 and the drive mode My (i) are the non-control modes to OR circuit 
128. That is, the input by the side of the drive mode of AND circuit 127 is supplied through NOT circuit 
129. 

[0134] OR circuit 128 will output by setting to 1 the value of the demand flag Fmon (i) corresponding to 
i which received supply among the demand flags Fmon (i) which require the drive of a motor 18, if the 
output from AND circuit 126,127 is undergone. Moreover, the output of OR circuit 128 is supplied also 
to the set terminal of a flip-flop 130, and a reset signal is inputted into every i of the when not 
controlling the drive mode My (i) for the reset terminal. 

[0135] When demand flag Fmon(i) =1 is supplied to the set terminal of a flip-flop 130, a flip-flop 130 
When it continues outputting the value of the demand flag Fcov corresponding to i of demand flag Fmon 
(i) =1 (i) as 1 among the demand flags Fcov (i) which require the drive of cutoff valves 19 and 20 and a 
reset signal is received, The value of all the demand flags Fcov (i) is reset to 0. 
[0136] Next, the judgment circuit 131 of drawing 37 is equipped with OR circuit 132, and this OR 
circuit 132 outputs as 1 the value of the cut drive flag Fvdl which drives a cutoff valve 19, when it is 1 
any of the values of the demand flags Fcov (1) and Fcov about the cutoff valve 19 by the side of the 
forward left ring FWL which is the input, and the right rear ring RWR (4), ending flag Ffm (1), Ffin (4), 
and the pre-load flag Fprel they are. 

[0137] The cut drive flag Fvdl from OR circuit 132 is further outputted through a switch 133,134, a 
switch 133 is stepped on and increased, it is switched by Flag Fpp, and a switch 134 is switched by the 
retreat flag Frev here. That is, even if the output of OR circuit 132 is Fvd 1=1, when it steps on and 
increases and either Flag Fpp or the retreat flag Frev is set as 1, the cut drive flag Fvdl is reset by 0 
(non-control mode). 

[0138] Although the judgment circuit 135 of drawing 38 has the same composition and same function as 
the judgment circuit 131 of drawing 37 The demand flag Fcov concerning the cutoff valve 20 by the 
side of the forward right ring FWR and the left rear ring FWL in the OR circuit 136 (2) It differs in the 
judgment circuit 131 in that Fcov (3), ending flag Ffin (2), Ffin (3), and the pre-load flag Fpre2 are 
inputted. OR circuit 136 In this case, the cut drive flag Fvd2 which drives a cutoff valve 20 is outputted 
through a switch 1 3 7, 1 3 8. 

[0139] When it is 1 any of the value of the demand flag Fmon for every wheel which requires the drive 
of a motor 18 (i), and the value of the pre-load flags Fprel and Fpre2 which show that pre-load control 
is operating they are, the value of the motor drive flag Fmtr is set to 1, and is outputted to the judgment 
circuit 139 of drawing 39 , i.e., an OR circuit. 

: ABS cooperative control : in the yaw moment control mentioned above, a setup of the drive mode My 
(i), pulse width Wy (i), the cut drive flags Fvdl and Fvd2, and the motor drive flag Fmtr carries out 
cooperative control with ABS control (see Step S7 of judgment section 78a of drawing 3 , and drawing 
4). 

[0140] When ABS control operates, in order to cooperate to ABS control and to perform yaw moment 
control, in ABS cooperative control, the drive mode Mabs (i) and pulse width Wabs (i) in consideration 
of ABS control of each wheel are set up. although the detailed explanation about a setup of the drive 
mode Mabs (i) and pulse width Wabs (i) was omitted here, it mentioned above also to these drive mode 
Mabs (i) and pulse width Wabs (i) - an increase ~ reduced pressure ~ prohibition -- amendment - the 
section - you should care about that the work by 90 (refer to drawing 29 ) and the control signal forcible 
change section 1 1 1 (refer to drawing 35 ) is reflected 

[0141] However, if one function in ABS cooperative control is explained, when vehicles are in the 
situation of requiring recovery or a resisting moment, at the time of revolution in ABS control, in ABS 
cooperative control, the drive mode Mabs (i) and pulse width Wabs (i) are set up as follows. That is, at 
Step S701, it is distinguished whether ABS control is operating as shown in the ABS cooperation 
routine of drawing 40 . In addition, distinction here is made based on whether the flag Fabs (i) which 
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shows under the operation of ABS control for every wheel is 1, and in the ABS control routine which is 
not illustrated, the flag Fabs (i) will be set up based on the change trend of the slip ratio of the wheel so 
that it may be well-known. 

[0142] It is distinguished whether the control execution flags Feus and Fcos mentioned above as the 
distinction result of Step S701 is truth are 1 (Step S702), and if it is in the situation that vehicles are 
demanding recovery or the resisting moment, at the time of revolution when a distinction result here is 
truth that is, the drive mode Mabs (i) and pulse width Wabs (i) will be set up as follows at the following 
stepS703. 

[0143] When yaw moment control is performed to a diagonal wheel, in order to obtain 1 recovery 
moment further, the front wheel FW which sees in the revolution direction and serves as the inside is set 
as reduced pressure mode, and the pulse width is set up identically to the pulse width of the outside front 
wheel FW. 

2) In order to obtain restoration mode further, set the rear wheel RW which sees in the revolution 
direction and serves as an outside as reduced pressure mode, and the pulse width sets it up identically to 
the pulse width of an inside rear wheel. 

[0144] In addition, yaw moment control is an execute permission also to between the right-and-left 
wheels of not only a diagonal wheel but order. That is, if damping force of an outside wheel is made into 
boost mode and damping force of an inside wheel is made into reduced pressure mode when performing 
yaw moment control based on the damping force difference between right-and-left wheels, vehicles can 
be made to generate a resisting moment, on the other hand if damping force of an outside wheel is made 
into reduced pressure mode and damping force of an inside wheel is made into boost mode, vehicles can 
be made to generate the recovery moment. 

[0145] So, in order to be when yaw moment control is performed between rear wheels on either side, 
and to obtain the recovery moment further, an outside front wheel is set as reduced pressure mode, and 
the pulse width is set up identically to the pulse width of an outside rear wheel. On the other hand, in 
order to be when yaw moment control is performed between front wheels on either side, and to obtain a 
resisting moment further, an inside rear wheel is set as reduced pressure mode, and the pulse width of 
the is set up identically to the pulse width of an inside front wheel. 

[0146] This routine is ended without on the other hand, performing Step S703, if it is when which 
distinction result of Steps S701 and S702 is a false. 

: Control signal selection : if it escapes from Step S7 by a cooperation routine with ABS control, i.e., 
drawing 4 , the selection circuitry 140 which the selection routine of a control signal is carried out and 
carries out this routine is shown to drawing 41 by the following step S8. In addition, in drawing 41 , the 
block 141,142 which carries out the routine of drawing 40 mentioned above is also shown collectively. 
[0147] The selection circuitry 140 is equipped with four switches 143-146. on a switch 143 The drive 
mode Mabs (i) after passing block 141, and the drive mode My (i) set up by the yaw moment control 
mentioned above are inputted. The pulse width Wy (i) set up by yaw moment control is inputted into a 
switch 144 as pulse width Wabs (i) after passing block 142. 

[0148] 0 which resets the cut drive flags Fvdl and Fvd2 set up by yaw moment control and these flags is 
inputted into a switch 145. And while the motor drive flag Fmtr set up by yaw moment control is 
inputted into a switch 146 through OR circuit 147, the motor drive flag Fmabs in the time of ABS 
control is inputted, and this motor drive flag Fmabs is supplied also to the input terminal of another side 
of OR circuit 147. In addition, the motor drive flag Fmabs is a flag set up by the ABS control itself, and 
when ABS control is started, it is set as Fmabs=l. 

[0149] The above-mentioned switches 143-146 are switched in response to the result of the flag 
outputted from the judgment section 148. That is, it has OR circuit 149 and, as for OR circuit 149, the 
input has a wheel during three or more flower ABS control, or the judgment section 148 outputs flag 
Fmy(i) =1 corresponding to the wheel in reduced pressure mode to AND circuit 150, when the drive 
mode My in yaw moment control (i) is not reduced pressure mode. In addition, when a wheel is during 
three or more flower ABS control, a flag Fabs 3= 1 is supplied towards a switch 145,146. 
[0150] Moreover, when the drive mode Mabs in ABS cooperative control (i) is not the non-control 
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mode, drive mode Mabs(i) =1 is inputted into AND circuit 150, and from AND circuit 150, flag Fm#a 
(i) the flag Fmy of the input (i), and whose inside of Mabs (i) and number of i corresponded is set as 1, 
and it outputs to a switch 143,144, respectively. 

[0151] If there are three or more flowers of vehicles during ABS control, since a flag Fabs 3= 1 will be 
supplied towards switches 1454 and 146, respectively from the judgment section 148, a switch 145 
outputs the cut drive flags Fvd2 [ Fvdl and ] 2= 1, i.e., Fvl=Fv, and a switch 146 outputs the motor 
drive flag Fmabs as Fm. On the other hand, when a flag Fabs 3= 0 is supplied to a switch 145,146, a 
switch 145 outputs the cut drive flags Fvdl and Fvd2 as Fvl and Fv2, respectively, and a switch 146 
outputs the motor drive flag Fmtr as Fm. Here, since the motor drive flag Fmabs was supplied to the 
switch 146 through OR circuit 147, when it is set as 1 irrespective of a switch of this switch 146 any of 
the motor drive flags Fmabs and Fmtr they are, motor drive flag Fm=l will be outputted from a switch 
146. 

[0152] On the other hand, if the input condition of AND circuit 150 is fulfilled, flag Fm#a(i) =1 is 
supplied to a switch 143,144 from the AND circuit 150, in this case, a switch 143 will output the drive 
mode Mabs (i) as drive mode MM (i), and a switch 144 will output pulse width Wabs (i) as pulse width 
WW (i). On the other hand, when flag Fm#a(i) =0 is supplied to the switch 134,144, a switch 143 
outputs the drive mode My (i) as drive mode MM (i), and a switch 144 outputs pulse width Wy (i) as 
pulse width WW (i). 

[0153] : Driving-signal initial setting : if the drive mode MM (i) and pulse width WW (i) are outputted 
from the control signal selection circuitry 140, these will be set up at Step S9 by the driving-signal 
initial-setting section 151 and drawing 4 at drawing 3 as the real drive mode Mexe (i) and real pulse 
width Wexe (i), and initial value will be given to the real drive mode Mexe (i) and real pulse width 
Wexe (i). 

[0154] Step S9 is shown in drawing 42 in detail, and first, after interrupt inhibition processing is 
performed (Step S901), the drive mode MM (i) is distinguished here (Step S902). A routine here is 
ended after interruption permission processing is performed by setting the control period T of a main 
routine (=8msec) as real pulse width Wexe (i) while boost mode is set as the real drive mode Mexe (i), 
when the distinction result of Step S902 is the non-control mode (Step S903) (Step S904). 
[0155] When the distinction result of Step S902 is boost mode, it is distinguished whether the real drive 
mode Mexe (i) is boost mode (Step S905). However, at this time, since the real drive mode Mexe (i) was 
not yet set up, while the result became a false and the drive mode MM (i), i.e., boost mode, was set as 
the real drive mode Mexe (i) in this case, after pulse width WW (i) is set as real pulse width Wexe (i) 
(Step S906), this routine is ended through Step S904. 

[0156] If the distinction result of Step S902 is maintained by boost mode when a next routine is 
performed, the distinction result of Step S905 will serve as truth in this case, and it will be distinguished 
whether pulse width WW (i) is smaller than real pulse width Wexe (i) (Step S907). Although pulse 
width WW (i) is newly set to every control period T here so that clearly from a main routine being 
performed by every control period T If an entrance or an outlet bulb actually drives real pulse width 
Wexe (i) so that it may mention later, since it will decrease with the drive If the pulse width WW (i) 
newly set up at present excels from the remaining real pulse width Wexe (i) by the distinction result in 
Step S907, as a matter of fact, the new pulse width WW (i) will be set as pulse width Wexe (i) (Step 
S908). However, the remaining real pulse width Wexe (i) is maintained, without as a matter of fact 
resetting the new pulse WW (i) as pulse width Wexe (i), when the distinction result of Step S907 serves 
as a false. 

[0157] On the other hand, when the distinction result of Step S902 is reduced pressure mode, from Step 
S909, the step of S912 is carried out and the real drive mode Mexe (i) and real pulse width Wexe (i) are 
set up like the case in the boost mode mentioned above. Furthermore, when the distinction result of Step 
S902 is reduced pressure mode, a hold mode is set as the real drive mode Mexe (i) (Step S913). 
[0158] : If the real drive mode Mexe (i) and real pulse width W (i) are set up as it driving-signal- 
outputted, : mentioned above, these will be outputted to the bulb mechanical component 152 from the 
driving-signal initial-setting section 15 1 by drawing 3 , and Step S10 will be carried out in the main 
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routine of drawing 4 . In addition to the real drive mode Mexe (i) and real pulse width W (i), at Step 
S 10, the driving signal for driving cutoff valves 19 and 20 and a motor 18 is also outputted based on the 
cut drive flags Fvl and Fv2 and the motor drive flag Fm which were set up by the above-mentioned 
control signal selection routine. 

[0159] Here, the driving signal which closes a cutoff valve 19 when the cut drive flag Fvl is Fv 1= 1 is 
outputted, and when the cut drive flag Fv2 is Fv 2= 1, the driving signal which closes a cutoff valve 20 
is outputted. On the other hand, when the cut drive flags Fvl and Fv2 are reset by 0, cutoff valves 19 
and 20 are maintained by the valve-opening state. On the other hand, when the motor drive flag Fm is 
Fm=l, the driving signal which drives a motor 18 is outputted, and a motor 18 is not driven when it is 
Fm=0. 

[0160] : The drive of an entrance and an outlet bulb : if the real drive mode Mexe (i) and real pulse 
width W (i) are supplied to the bulb mechanical component 152 mentioned above, in this bulb 
mechanical component 152, an entrance and the outlet bulbs 12 and 13 will be driven according to the 
drive routine shown in drawing 43 . Here, the main routine of drawing 4 is performed independently for 
the drive routine of drawing 43 , and the execution period is 1msec. 

[0161] In a drive routine, if the real drive mode Mexe (i) is distinguished (Step SI 001), and it is by 
distinction here first when the real drive mode Mexe (i) is boost mode, as a matter of fact, it is 
distinguished for pulse width Wexe (i) from 0 whether it is size ****** (Step S1002). About the 
entrance and the outlet bulbs 12 and 13 corresponding to [ that a distinction result here is truth ] the 
wheel, to an entrance bulb being opened, the outlet bulb 13 is closed and, as for real pulse width Wexe 
(i), only the execution period decreases (Step SI 003). Therefore, when Step SI 003 is carried out, if a 
motor 18 already drives and the corresponding cutoff valve 19 or 20 is closed, it will boost the wheel 
brake corresponding to the wheel. 

[0162] By performing a drive routine in the state where the real drive mode Mexe (i) is maintained by 
boost mode, repeatedly, if the distinction result of Step SI 002 becomes a false, both these entrances and 
an outlet bulb will be closed about the entrance and the outlet bulbs 12 and 13 corresponding to the 
wheel at this time, and the real drive mode Mexe (i) is set as a hold mode (Step SI 004). 
[0163] If it is by distinction of Step SI 001 when the real drive mode Mexe (i) is reduced pressure mode, 
as a matter of fact, it is distinguished for pulse width Wexe (i) from 0 also here whether it is size ****** 
(Step SI 005). About the entrance and the outlet bulbs 12 and 13 corresponding to [ that a distinction 
result here is truth ] the wheel, to an entrance bulb being closed, the outlet bulb 13 is opened and, as for 
real pulse width Wexe (i), only the execution period decreases (Step SI 006). Therefore, the wheel brake 
corresponding to the wheel will be decompressed by operation of Step SI 006. 

[0164] Also in this case, by performing a drive routine repeatedly in the state where the real drive mode 
Mexe (i) is maintained by reduced pressure mode, if the distinction result of Step SI 005 becomes a 
false, both these entrances and an outlet bulb will be closed about the entrance and the outlet bulbs 12 
and 13 corresponding to the wheel at this time, and the real drive mode Mexe (i) is set as a hold mode 
(StepS1007). 

[0165] If it is by distinction of Step S1001 when the real drive mode Mexe (i) is a hold mode, both the 
entrance and outlet bulbs 12 and 13 corresponding to the wheel are closed (Step SI 008). Reference of 
drawing 44 shows the relation between the drive mode MM(i) pulse width WW(i) real drive mode Mexe 
(i) mentioned above and real pulse width Wexe (i) by the timing diagram. 

[0166] operation [ of yaw moment control ]: - diagonal ring control: - it is, while vehicles run now, and 
suppose that the main routine of drawing 4 is performed repeatedly When the revolution flag Fd which 
shows revolution of vehicles by Step S3 of a main routine, i.e., the revolution judging routine of drawing 
8 , from the handle angle theta and yaw REITOgamma is set as Fd=l in this state, vehicles are in the 
state where it is rotating clockwise, in this case. 

[0167] Under clockwise rotation: After this, demand yaw moment gammad is called for through step S4 
of a main routine, and S5, and if yaw moment control of Step S6 is performed, the selection routine of 
the control mode will be performed a condition [ control start ending flag Fymc (referring to the 
judgment circuit of drawing 24 ) being Fymc=l in this yaw moment control ], and according to the 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



12/15/2003 



Page 22 of 28 



selection routine of drawing 26 , control mode [ for every wheel ] M (ij is set up. 
[0168] Here, since it assumes that vehicles are rotating clockwise, by the selection routine of drawing 
26 , the distinction result of Step S601 serves as truth, and the step after Step S602 is carried out. 
Clockwise rotation of US inclination : if Truth Feus, i.e., a control execution flag, is in a situation which 
the distinction result of Step S602 is Fcus=l in this case, and is strong While control mode [ of the 
forward left ring (outside front wheel) FWL ] M (1) is set as reduced pressure mode Control mode [ of 
the right rear ring (inner rear wheel) RWR ] M (4) is set as boost mode, and other control mode [ of two 
flowers ] M (2) and M (3) are set as the non-control mode, respectively (Table 1 and step S603 
reference). 

[0169] Then, based on demand yaw moment gammad which control-mode [ of each wheel ] M (i) 
Reaches, as it mentioned above, the drive mode Mpls (i) is set up (refer to the configuration routine of 
drawing 28 ), and pulse width Wpls (i) for every wheel is set up. And these drive mode Mpls (i) and 
pulse width Wpls (i) serve as the drive mode My (i) and pulse width Wy (i) through the boost 
prohibition amendment section 90 of drawing 23 , and the compulsive change section 1 1 1 of a control 
signal. 

[0170] On the other hand, it sets in the drive judging section 124 of drawing 23 , i.e., the judgment 
circuit of drawing 36 - drawing 39 . in the judgment circuit 125 of drawing 36 When the brake flags Fb 
are [ Fb=l (under braking) and the drive mode My (i) ] boost modes, The demand flag Fmon for every 
wheel which requires the drive of a motor 18 through the AND circuit 126 and OR circuit 128 (i) 
Moreover, the demand flag Fcov for every wheel which requires the drive of cutoff valves 19 and 20 
through a flip-flop 130 (i) is set as 1, respectively. 

[0171] Specifically, as mentioned above, in the situation of being at the time of strong clockwise 
rotation of US inclination, and getting into the brake pedal 3 The output of the judgment circuit 125 is 
set to Fmon(4) =Fcov(4) =1. The cut drive flag Fvdl is outputted as Fvd 1= 1 from the judgment circuit 
131 (OR circuit 132) of drawing 37 , and the motor drive flag Fmtr is outputted from the judgment 
circuit 139 of drawing 39 , i.e., an OR circuit, as Fmtr=l. Here, since it is demand flag Fcov(2) =Fcov(3) 
=0, about the cut drive flag Fvd2 outputted, it is set to Fvd 2= 0 from the judgment circuit 135 (OR 
circuit 136) of drawing 38 . 

[0172] Therefore, if it is at the time of braking, only Fvdl is set to 1 in one cut drive flag and this case, 
then, the cut drive flag Fvd 1= 1 and motor drive flag Fmtr=l should pass the selection section 140 
( drawin g 41 switches 145 and 14) of the control signal of drawing 3 - it is set to Fv 1= 1, Fv 2= 0, and 
Fm=l, and these flags are supplied to cutoff valves 19 and 20 and a motor 18 as a driving signal That is, 
while only the cutoff valve 19 which makes the wheel brake and group of the forward left ring FWL and 
the right rear ring RWR in this case is closed, the cutoff valve 20 which makes the wheel brake and 
group of the forward right ring FWR and the left rear ring RWL becomes [ being maintained by the 
valve-opening state with as, and ], and a motor 18 drives it. **** is breathed out from pumps 16 and 17 
by the drive of this motor 1 8. 

[0173] On the other hand, if it is when it is at the time of not braking [ by which it does not get into the 
brake pedal 3 ] Since control mode [ of the forward left ring FWL ] M (1) and control mode [ of the 
right rear ring RWR ] M (4) are not the non-control modes Demand flag Fmon(l) =Fmon(4) =1 will be 
outputted through AND circuit 127 and OR circuit 128 of the judgment circuit 125, and Fcov(l) =Fcov 
(4) =1 will be outputted from the flip-flop 130. Therefore, it is set to motor drive flag Fmtr=l also in this 
case, and a motor 16 and 18 17, i.e., pumps, drives, and as a result of setting only the cut drive flag Fvdl 
as 1, only a cutoff valve 19 is closed. 

[0174] However, if it is in the case at the time of un-braking and the drive mode Mpls (i) mentioned 
above is processed in the compulsive change section 1 1 1 ( drawing 23 ) of a control signal, since the 
flag Fhld which is the output of the non-controlling diagonal hold judging section 1 18 ( drawing 35 ) 
will be set as 1, a switch 1 12 is switched and it should care about that the drive mode Mpls in the non- 
control mode (i) is compulsorily changed into a hold mode. 

[0175] Moreover, if it is in the case at the time (Fb=0) of un-braking, since it is set as 1.5 [ larger ] than 
1.0 in the case of being the correction value Cpi at the braking time about calculation of demand yaw 
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moment gammad (refer to drawing 10 ), piling of the demand yaw moment gammad will be carried out. 
Since this piling will shorten drive mode (i) Mpls Tpls, i.e., the pulse period with which My (i) is 
performed, when the drive mode My (i) is boost mode or reduced pressure mode, the increase and 
decrease should care about performing powerfully. 

[0176] Then, the drive mode My (i) and pulse width Wy (i) are set up as the drive mode MM (i) and 
pulse width WW (i) through the control signal selection section 140, as mentioned above. Furthermore, 
as a result of setting up the real drive mode Mexe (i) and real pulse width Wexe (i) based on these, 
according to the real drive mode Mexe (i) and real pulse width Wexe (i), a corresponding entrance and 
the corresponding outlet bulbs 12 and 13 drive (refer to the drive routine of drawing 43 ). 
[0177] Specifically, it is at the strong clockwise rotation time of US inclination, and as a result of 
closing the entrance bulb 12 corresponding to the wheel brake since the drive mode Mexe (1) is reduced 
pressure mode as a matter of fact, and opening the outlet bulb 13, concerning the wheel brake of the 
forward left ring FWL the case at the time of braking (Step SI 006 of drawing 43 ), the brake pressure of 
the forward left ring FWL decreases. On the other hand, in this case, about the wheel brake of the right 
rear ring RWR, since the drive mode Mexe (4) is boost mode as a matter of fact, the entrance bulb 12 
corresponding to the wheel brake is opened, and the outlet bulb 13 is closed (Step SI 003 of drawing 
43 ). A cutoff valve 19 is closed, here, at this time, as mentioned above Since it is in the situation which 
pumps 16 and 17 are driving by the motor 18 The pressure in the branching brake-pipe way 8 (refer to 
drawin g.1 ) which results in the wheel brake of the right rear ring RWR is already started independently 
with master cylinder **. by this The wheel brake of the right rear ring RWR will receive supply of **** 
from the branching brake-pipe way 8 through the entrance bulb 12, consequently it will be increased by 
the brake pressure of the right rear ring RWR. 

[0178] In the slip ratio range when the damping force / cornering-force property over the slip ratio 
shown in drawing 45 are referred to here, in case vehicles are in the usual run state If the brake pressure 
Fx of a wheel, i.e., damping force, decreases, slip ratio will also decrease. On the other hand, when 
damping force Fy increases, it turns out that slip ratio also increases, and on the other hand, a cornering 
force increases the reduction in slip ratio, on the other hand it turns out that, as for the increase in slip 
ratio, a cornering force is decreased. 

[0179] Therefore, if the cornering force Fy will increase like a white arrow to a black arrow if the 
damping force Fx of the forward left ring FWL decreases like a white arrow to a black arrow as shown 
in drawing 46 , on the other hand the damping force Fx of the right rear ring RWR is increased from a 
white arrow like a black arrow, the cornering force Fy will decrease like a white arrow to a black arrow. 
Consequently, in addition to the damping force Fx decreasing about the forward left ring FWL, a 
cornering force Fy works strongly, and since a cornering force Fy decreases on the other hand in 
addition to the damping force Fx increasing about the right rear ring RWR, swinging moment M (+) 
occurs in the sense of the revolution at vehicles. 

[0180] In addition, the hatching arrow shows change part **deltaFx of damping force Fx and a 
cornering force Fy, and **deltaFy among drawing 46 . In the forward left ring FWL and the right rear 
ring RWR which are a diagonal wheel of vehicles here the entrance and the outlet bulbs 12 and 13 of 
these wheels Since it is opened and closed according to the real drive mode Mexe (i) set up based on 
demand yaw moment gammad, and the real pulse period Wexe (i) Swinging moment M (+) can be 
appropriately added to vehicles, thereby, US inclination of vehicles is canceled and the drift out can be 
prevented. 

[0181] Moreover, since the augend and decrement of brake pressure of the forward left ring FWL and 
the right rear ring RWR are computed based on the same demand yaw moment gammad, those absolute 
values are the same. Therefore, even if brake pressure of the forward left ring FWL and the right rear 
ring RWR is ****(ed), the damping force of the whole vehicles is not changed and the braking feeling 
of vehicles does not get worse. 

[0182] Furthermore, since demand yaw moment gammad is computed in consideration of the movement 
state and operation state of vehicles as mentioned above (the inside of the calculation routine of drawing 
II , Step S504, S505 reference), if the damping force of a diagonal wheel is fluctuated based on the 
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demand yaw moment gammad, the fine yaw moment control of it according to the revolution state of 
vehicles will be attained. 

[0183] And since demand yaw moment gammad is computed on the basis of yaw REITO deflection 
deltagamma and the yaw REITO deflection differential value deltagammas, as for the demand yaw 
moment gammad, the vehicles in the time will show revolution behavior correctly. Therefore, if the 
damping force of a diagonal wheel is fluctuated based on the demand yaw moment gammad, the 
unstable revolution behavior of vehicles will regain its footing quickly, and the revolution of the 
vehicles stabilized extremely of it will be attained. 

[0184] In addition, it is also possible for it not to be based on the yaw rate feedback control mentioned 
above in calculation of demand yaw moment gammad, but to use the open control according to Width 
Gy, and the vehicle speed V and the steering angle delta. Moreover, since it faces determining the 
diagonal wheel which should control damping force and the revolution direction of vehicles was judged 
based on the output of the yaw rate sensor 30, the revolution direction can be judged with high 
precision, and yaw moment control can be performed correctly. 

[0185] When it is during execution of the above-mentioned yaw moment control, and braking of 
vehicles, since the drive mode Mexe (i) is set as the non-control mode as a matter of fact about the 
entrance and the outlet bulbs 12 and 13 of the forward right ring FWR and the left rear ring RWL, the 
cutoff valve 20 which makes the wheel brake and group of the forward right ring FWR and the left rear 
ring RWL is maintained by the valve-opening state. Therefore, since the wheel brake of the forward 
right ring FWR and the left rear ring RWL receives master cylinder **, the brake pressure of these 
forward right ring FWR and the left rear ring RWL is controlled by operation of the brake pedal 3 by the 
driver, and can make the volition of a driver reflect in those brake pressure. Consequently, the failsafe 
over yaw moment control is also fully securable. 

[0186] on the other hand, when vehicles are in the state where it does not brake, during execution of yaw 
moment control As mentioned above, since the entrance and the outlet bulbs 12 and 13 by the side of the 
forward right ring FWR and the left rear ring RWL are compulsorily changed into the hold mode, those 
real drive modes Mexe (i) At this time, both the entrance and outlet bulbs 12 and 13 of these wheels are 
closed (Step SI 008 is performed in the drive routine of drawing 43 ). Therefore, even if the pump 16 is 
driving by the motor 18, it can prevent that the discharge pressure of this pump 16 does not join the 
wheel brake of the forward right ring FWR and the left rear ring RWL through the entrance bulb 12, and 
the brake pressure of these forward right ring FWR and the left rear ring RWL increases to un-wanting 
by this. 

[0187] Moreover, if it is at the time of un-braking, since the brake pressure of the forward left ring FWL 
has not started, reduced pressure control of brake pressure cannot be performed substantially, and will 
run short of swinging moment M (+) by this. However, since piling of the demand yaw moment 
gammad is carried out and it is asking for it about calculation of demand yaw moment gammad as it 
mentioned above, if it was at the time of un-braking, it boosts the brake pressure of the right rear ring 
RWR in this case still more strongly than the case at the time of braking. Therefore, since a cornering 
force Fy decreases further with the increase in the slip ratio of the wheel, the cornering force of the 
forward left ring FWL can work strongly relatively, and can give swinging moment M (+) of the same 
grade as the case at the time of braking to vehicles. 

[01 88] Furthermore, during execution of yaw moment control, when a driver breaks in a brake pedal 3 at 
a speed quicker than a predetermined pedal-travel speed (50 mm/s), as the configuration routine of 
drawing_6 was explained, a brake pedal 3 steps on, it increases, and 1 is set as Flag Fpp. in this case - 
stepping on - increase - if flag Fpp=l is supplied to the compulsive change section 1 1 1 (refer to 
drawing 23 ) of a control signal - this compulsive change section 1 1 1 - the switch 1 16 (refer to 
drawing 35 ) - stepping on - increase - in response to supply of flag Fpp=l, switch ****** and the 
drive mode My of all wheels (i) are set as the non-control mode 

[0189] both [ so, ] the demand flag Fmon (i) and the demand flag Fcov (i) - although - as for a motor 
18, the drive is stopped, while a cutoff valve 19 is opened, since it is reset by 0 (refer to drawing 36 ) 
and the cut drive flag Fvdl (Fvl) and the motor drive flag Fmtr (Fm) are reset by 0 ( drawing 37 , 38 
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references) And the entrance bulb 12 of each wheel is opened and the outlet bulb 13 is closed. In this 
case, by the drive routine of drawing 43 , although Step SI 003 by the side of boost mode will be 
performed, since the wheel brake of each wheel receives supply of master cylinder ** at this time, the 
brake pressure according to treading in to the brake pedal 3 by the driver is started in the wheel brake of 
each wheel, and the damping force of vehicles can fiilly be secured. 

[0190] Clockwise rotation of OS inclination : In the control mode selection routine of drawing 26 , the 
distinction result of Step S602 is a false. If the distinction result of Step S604 becomes truth, Fcos=l 
[ i.e., ], and OS inclination of vehicles is in a strong situation While control mode [ of the forward left 
ring FWL ] M (1) is set as boost mode, it differs from the case of US inclination in that control mode 
[ of the right rear ring RWR ] M (4) is set as reduced pressure mode (Table 1 and step S605 reference). 
[0191] Here, since a cornering force Fy will increase while a cornering force Fy decreases while the 
damping force Fx increases about the forward left ring FWL as shown in drawing 47 if it is at the time 
of braking of vehicles, on the other hand damping force Fx decreases about the right rear ring RWR, in 
this case, resisting-moment M (-) occurs on vehicles. This resisting-moment M (-) can cancel OS 
inclination of vehicles, and, thereby, can avoid certainly the spin of the vehicles resulting from the tuck- 
in. 

[0192] in addition - even if it is in clockwise rotation of OS inclination - the time of un-braking - 
moreover - stepping on - increase - a flag - when Fpp is set as 1, it cannot be overemphasized that the 
above-mentioned operation effect is acquired like the case of clockwise rotation with US inclination 
Clockwise rotation with US [ non-] inclination and OS [ non-] inclination: In the control mode selection 
routine of drawing 26 , when both the distinction results of Steps S602 and S604 are falses (i.e., when 
the revolution inclination of vehicles is not US, either and OS again, either), both control mode [ of the 
forward left ring FWL and the right rear ring RWR ] M (1) and M (4) are set as a hold mode (Table 1 
and step S606 reference). 

[0193] In this case, the entrance and the outlet bulbs 12 and 13 by the side of the forward left ring FWL 
and the right rear ring RWR are closed. Therefore, the brake pressure of these wheels will be held and 
neither swinging moment M (+) nor resisting-moment M (-) generates it here. 

If the revolution flag Fd rotated anticlockwise : mentioned above and control start ending flag Fymc turn 
into Fd=Fymc 1= 1 and yaw moment control by anticlockwise rotation is performed Like the case of the 
above-mentioned clockwise rotation, if US inclination of vehicles is in a strong situation, swinging 
moment M (+) is generated also here. On the other hand, the brake pressure of the forward right ring 
FWR and the left rear ring RWL is controlled that resisting-moment M (-) should be generated when the 
OS inclination is strong. Consequently, an effect can be acquired when it is clockwise rotation (refer to 
Table 1 and Steps S607-S61 1 of drawing 26 , and the drive routine of drawin g 43 ). 
[0194] counter steer: - the state of a counter steer where the travelling direction (arrow : the direction of 
yawing of a solid line) of vehicles differs from the travelling direction (arrow : the operation direction of 
a steering handle of a dashed line) which a driver means at the time of un-braking [ of vehicles ] as 
shown in drawing 48 that is, If it results in the situation that the driver itself is demanding the resisting 
moment of vehicles, since the value of the revolution direction flags Fdy and Fds is not in agreement in 
the revolution judging routine of drawing 8 In this case, 1 is set as the counter steer flag Fes which 
shows a counter steer state (Step S3 1 4). 

[0195] In such a situation, since it is judged with the revolution direction being anticlockwise rotation 
and the value of the control execution flag Fcos is set to 1 even if it judges that the revolution direction 
of vehicles mentioned above based on the output from the yaw rate sensor 30 (refer to Table 1 and the 
selection routine of drawing 26 ), the damping force of the forward right ring FWL which sees in the 
revolution direction in this case, and serves as an outer ring of spiral wound gasket is increased. 
Therefore, as a result of resisting-moment M f s (-'s^s being generated by vehicles, vehicles are stabilized 
and it can be circled in them. In addition, since it is at the time of not braking, reduced pressure of the 
left rear ring RWL is not performed here. 

[0196] However, since the slip ratio of the forward right ring FWL is already large, even if it makes slip 
ratio increase with the increase in the brake pressure if it is at the time of marginal braking of vehicles 
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with which especially ABS control operates at the time of braking revolution, the cornering force can 
decrease further (refer to drawing 45 ), and cannot generate a resisting moment effective in vehicles. 
[0197] So, if a front wheel is in a marginal braking region, pass the distinction result of Step S309 to be 
shown in the revolution judging routine of drawing 8 . the revolution flag Fd — the revolution direction 
flag Fds of the handle angle base ~ that is Even if the travelling direction (arrow of a dashed line) of 
vehicles is the left as shown in drawing 49 in this case since it is made to have set up based on the 
handle angle theta (Step S31 1), the revolution direction is judged noting that it is the right (arrow of a 
solid line). 

[0198] Thus, since the positive/negative of yaw REITO deflection deltagamma will be reversed as the 
term of calculation of demand yaw moment gammad explained if the revolution direction is changed, 
not the execution control flag Fcos but the control execution flag Feus is set as 1 here. Therefore, in this 
case, the brake pressure of the forward left ring FWL will decrease so that clearly from Table 1 and the 
selection routine of drawing 26 , and the slip ratio will decrease. Consequently, the cornering force Fy of 
the forward left ring FWL increases as shown in drawing 49 , and swinging moment M (+) occurs on 
vehicles. Since this swinging moment M (+) acts in the same direction as resisting-moment [ in drawing 
48 ] M (-), on vehicles, a resisting moment can work effectively as a result, and, thereby, it can stabilize 
revolution of vehicles. 

[0199] Here, if Table 1 and the selection routine of drawing 26 are followed, when the brake pressure of 
the forward left ring FWL will decrease, it should be simultaneously increased by the brake pressure of 
the right rear ring RWR. However, if it is in the state of a counter steer, a boost of the brake pressure is 
forbidden about the right rear ring RWR. that is, when the value of the counter steer hula Fes mentioned 
above is set as 1 (Fcs=l), in the setting section 94 (an increase - the reduced pressure prohibition 
amendment section 90) of drawing 29 , the input condition of the AND circuit 97 will be fulfilled, and 
the boost prohibition flag Fkl (i) will be supplied to a switch 91 from AND circuit 97 Therefore, pulse 
width Wpls (4) of the right rear ring RWR which is in boost mode in this case will be compulsorily 
changed into 0. consequently, even if ABS control operates, pass the control signal selection section 
(refer to drawing 3 and drawing 41 ) - when pulse width Wpls (4) in yaw moment control has priority 
as pulse width WW (4) and is outputted, it does not boost the brake pressure of the right rear ring RWR 
[0200] Since the cornering force decreases here even if it makes slip ratio increase with the increase in 
the damping force of the right rear ring RWR In this case, although slip ratio increase with the right rear 
ring RWR will not contribute to addition of swinging moment [ of drawing 49 ] M (+) at all or it will 
have a bad influence However, since the boost of the brake pressure in the right rear ring RWR is 
forbidden in this case, above-mentioned fault is not received. 

[0201] In the setting section 95 (an increase - the reduced pressure prohibition amendment section 90) 
of slip: drawing 29 excessive - If it results in the situation that each input of the AND circuit 98 is 
turned on (i.e., if the slip ratio SI of the wheel in boost mode (i) becomes larger than the permission slip 
ratio Slmax (i)) As a result of outputting boost prohibition flag Fk2(i) =1 to a switch 92 from AND 
circuit 98, a switch 92 is switched and the pulse width Wpls (i) is compulsorily changed into 0. 
[0202] Therefore, if the slip ratio increases more than an allowed value as a result of increasing the 
damping force of the wheel in boost mode with execution of yaw moment control, since it will not be 
increased by the damping force of more than this and its wheel, the wheel is not made to generate an 
excessive slip and the operation of ABS control is not caused. Here permission slip ratio Slmax (i) Since 
it is set up based on demand yaw moment gammad as shown in drawing 32 If the demand yaw moment 
gammad is large and it is in the situation that vehicles are demanding yaw moment control strongly The 
yaw moment control can be performed effectively, without it seeming that the wheel in boost mode 
makes it un-wanting, and serves as prohibition of a boost since the boost prohibition flag Fk2 (i) 
becomes that it is hard to be set as 1 . 

[0203] On the other hand, if ABS control is started to the wheel as a result of continuing controlling the 
brake pressure of a wheel in boost mode with execution of yaw moment control In this case, the 
maximum of permission slip ratio Slmax (i) It is set as the slip ratio (i) (or 95% of Slst (i)), i.e., 
judgment slip ratio Slst, of a wheel in the time of ABS control being started, and the increase ratio is 
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also set up based on new maximum (refer to the configuration routine of the boost prohibition flag Fk2 
of drawing 3 1 (i)). 

[0204] A lock inclination and a bird clapper do not have the wheel again, and control seems therefore, 
not to change frequently between ABS control and yaw moment control, since the boost mode of a 
wheel is forbidden in next yaw moment control, though the lock inclination of a wheel is canceled by 
ABS control and control of the wheel returns to yaw moment control from ABS control. 
[0205] ABS cooperation : When controlled based on the drive mode Mabs (i) which ABS control 
operated and each wheel mentioned above, and pulse width Wabs (i), If it is at the time of clockwise 
rotation US as shown in drawing 50 , in addition to the diagonal wheel FWL which is a controlled 
system in fundamental yaw moment control, i.e., a forward left ring, and the right rear ring RWR, the 
forward right ring FWR is also set as the object of control, and the forward right ring FWR will be 
controlled in reduced pressure mode. 

[0206] increase of the damping force Fx in the right rear ring RWR if it is in the situation that ABS 
control is operating about the right rear ring RWR, i.e., reduction of the cornering force Fy, -- it should 
also wish - there is nothing, although kicked Since the cornering force Fy is increased with reduction of 
the damping force of the part and the forward right ring FWR, vehicles can be made to fully generate 
swinging moment M (+) mainly based on the difference of the cornering force Fy before and behind 
vehicles in this case. 

[0207] Moreover, since the left rear ring RWL is controlled in reduced pressure mode in addition to the 
forward left ring FWL and the right rear ring RWR which are a controlled system in yaw moment 
control even if it is at the time of clockwise rotation OS, as shown in drawing 51 Even if reduction of 
the cornering force Fy in the forward left ring FWL is not effectively demonstrated by ABS control, 
vehicles can be made to fully generate resisting-moment M (-) mainly based on the difference of the 
cornering force Fy before and behind vehicles like the above-mentioned case. 
[0208] Furthermore, if it is at the time of clockwise rotation US as the right-and-left rear wheel is 
performed as a controlled-system wheel as yaw moment control mentioned above, and shown in 
drawing 52 As a result of controlling the forward left ring FWL in reduced pressure mode in addition to 
the controlled-system wheel, even if the increase in the damping force in the right rear ring RWR does 
not function by ABS control The cornering force Fy of the part and the forward left ring FWL can be 
made to be able to increase, and vehicles can be made to generate swinging moment M (+). Moreover, if 
it is at the time of clockwise rotation OS as shown in drawing 53 Even if a boost with the forward left 
ring FWL is impossible, vehicles can be made to generate resisting-moment M (-) by making the 
cornering force Fy in the part and the right rear ring RWR increase, since the right rear ring RWR is 
controlled in reduced pressure mode in addition to the controlled-system wheel. 
[0209] 

[Effect of the Invention] According to the revolution control unit of claims 1 and 2, as explained above, 
since the increase in the damping force in a rear wheel was regulated in the state of the counter steer, it 
does not have a bad influence on the yaw moment which the rear wheel should generate into the body, 
and even when it is a counter steer, the revolution behavior of vehicles can be stabilized. 
[0210] According to the equipment of a claim 3, since the revolution direction of vehicles is detected 
based on the output of a handle angle sensor at the time of marginal braking of vehicles, even if it is in a 
counter steer state in this case, the front wheel used as a controlled system can be chosen appropriately, 
and the yaw moment effective in the body can be generated by damping force reduction of the front 
wheel. Since according to the equipment of a claim 4 it has judged with there being vehicles at the time 
of marginal braking when an antiskid-brake control unit operates, on the occasion of detection of the 
revolution direction of vehicles, the switch at the handle angle base from the yaw rate base can be 
performed appropriately. Consequently, selection of the front wheel used as a controlled system can also 
become suitable, and can generate the yaw moment effective in the body. 

[021 1] Since it has judged with it being in a counter steer state when the revolution direction detected 
with the handle angle base and the yaw rate base is inharmonious according to the equipment of a claim 
5, the judgment can be performed correctly. Since the increase in the damping force in a rear wheel is 
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regulated when it is in a counter steer state, in addition when there are vehicles at the time of marginal 
braking according to the equipment of a claim 6, the effect in claims 1 and 2 will increase further. 
[0212] According to the equipment of a claim 7, the damping force difference which should be given 
between wheels can be appropriately set up according to the revolution state of the vehicles in the time, 
and the high revolution behavior of the stability of vehicles can be obtained. 

[Translation done.] 
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